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I n  Septem ber 1951, t h e  w r i t e r  was p o s te d  a s  
M ed ica l O f f i c e r  o f  H e a l th  i n  charg e  o f  K i t u i  D i s t r i c t ,  
a t  t h a t  t i m e . p a r t  o f  th e  C e n t r a l  P ro v in c e  o f  Kenya. 
P o r  t h e  n e x t  y e a r ,  h i s  t im e  was t a k e n  up w i th  th e  
o r g a n i s a t i o n  o f  th e  c u r a t i v e  and p u b l i c  h e a l t h  
s e r v i c e s  o f  th e  d i s t r i c t .  Cases "of K ala  Azar were 
a d m it te d  to  h o s p i t a l  from  t im e  to  t im e  and were 
re g a rd e d  a s  c a se s  o f  g r e a t  i n t e r e s t .  I t  was f e l t  
t h a t  i t  would be a good th in g  to  do som eth ing  abo u t 
e r a d i c a t i n g  t h e  d i s e a s e ,  b u t  w h i le  t h e  numbers o f  
p a t i e n t s  s u f f e r i n g  from  k a l a  a z a r  rem ained  s m a l l ,  a 
programme to  e r a d i c a t e  th e  d i s e a s e ,  w h i le  l a u d a b le ,  
would h a r d l y  be w o r th  t h e  c o s t .  T h is  was th e  s t a t e  
o f  a f f a i r s  t i l l  Sep tem ber 1952, when th e  in c id e n c e  
of k a la  a z a r  began to  i n c r e a s e  enorm ously . A f t e r  
r e a c h in g  an in c id e n c e  o f  t h r e e  hundred  and tw e lve  
new c a s e s  i n  A p r i l  1955, th e  i n c id e n c e  f e l l  o f f  to  
a s te a d y  se v e n ty  c a s e s  a month i n  1954, u n t i l ,  a t  t h e  
end o f  th e  y e a r ,  i t  f e l l  to  a b o u t  tw e n ty  c a se s  a  
month. I n  th e  f i r s t  f o u r  months o f  1955, i t  co n tin u ed  
a t  t h i s  low l e v e l  and a t  th e  end o f  t h a t  t im e ,  th e  
w r i t e r  p roceeded  on l e a v e .  Thus th e  w r i t e r  saw th e  
whole ep id e m ic ,  s in c e  a t  th e  t im e  o f  h i s  d e p a r tu r e  
from  th e  d i s t r i c t ,  i t  had f a l l e n  o f f  to  a lm o s t  
n e g l i g i b l e  p r o p o r t i o n s .
I n  a l l  from  th e  b e g in n in g  o f  th e  ep idem ic  t i l l  
th e  end o f  1954, t h r e e  th ousand  and se v e n ty  one c a s e s
o f  k a la  a g a r  w ere  t r e a t e d .  A part  from  a  p e r io d  o f  
seven  w eeks, when a n o th e r  m ed ica l  o f f i c e r  was i n  
charge  o f  two c e n t r e s  where p a t i e n t s  w ere  t r e a t e d  and 
w hich  w ere v i s i t e d  f r e q u e n t l y  by th e  a u t h o r ,  th e  
a u th o r  was i n  e n t i r e  ch arg e  o f  t h e  management o f  th e  
e p id e m ic .  The c u r a t i v e  s id e  o f  th e  o u tb r e a k  was i n  
ch arge  o f  th e  w r i t e r ,  w h i le  th e  i n v e s t i g a t i o n  o f  th e  
v e c t o r  was u n d e r ta k e n  by The D iv i s io n  o f  I n s e c t  Borne 
D i s e a s e s ,  Kenya. B ecause  o f  t h i s  d i v i s i o n  o f  
r e s p o n s i b i l i t y  i n t o  two d i s t i n c t  s e c t i o n s ,  th e  f i r s t  
b e in g  c u r a t i v e  and i n  charge  o f  t h e  w r i t e r  and th e  
second b e in g  th e  i n v e s t i g a t i o n  o f  th e  v e c t o r ,  th e  
w r i t e r  had n o th in g  to  do w i th  th e  i n v e s t i g a t i o n  o f  
th e  c a u se s  o f  th e  o u tb r e a k .  P o r  t h i s  r e a s o n ,  and 
s in c e  i t  i s  u n d e rs to o d  t h a t  th e  s u b j e c t  o f  th e  v e c t o r  
i s  l i k e l y  to  be t h e  s u b j e c t  o f  a n o th e r  p u b l i c a t i o n  by 
a n o th e r  w r i t e r ,  t h e r e  i s  n o th in g  i n  t h i s  t h e s i s  a b o u t  
th e  v e c t o r .  S eco n d ly ,  s in c e  th e  number o f  c a se s  o f  
k a la  a z a r  was h ig h  and th e  p r e p a r a t i o n  o f  s t a t i s t i c s  
r e g a r d in g  p h y s i c a l  s ig n s  and l a b o r a to r y  i n v e s t i g a t i o n s
would have  been  e x c e s s i v e ly  l a b o r i o u s ,  i f  a l l  th e  c a s e s
had been considered. Ftve hundred ca ses
were p ic k e d  opit a t  random and s t a t i s t i c s  on th e s e
A
s u b j e c t s  worked o u t  from  them. I t  i s  c o n s id e re d  t h a t  
th e  s e r i e s  o f  f i v e  hundred  c a s e s  i s  r e p r e s e n t a t i v e  o f  
t h e  e n t i r e  e p id em ic . When such  m a t t e r s  a s  th e  i n c id e n c e  
o f  t h e  d i s e a s e  and d e a th  r a t e  a re  u n d e r  c o n s i d e r a t i o n ,  
t h e  f i g u r e s  r e l a t i n g  to  t h e  e n t i r e  ep idem ic  have been  
u se d .

PHYSICAL CHARACTERISTICS OP THE DISTRICT AND ETHNOLOGY.
G eography:
K i t u i  D i s t r i c t  c o n s i s t s  o f  a ro u g h ly  diamond 
shaped a r e a  o f  la n d  ly in g  be tw een  t h e  e q u a to r  and 3° 
s o u th  and be tw een  38° and 39° o f  e a s t  l o n g i t u d e .  The 
K i tu i  N a t iv e  Land U n it  i s  a l s o  ro u g h ly  diamond shaped 
and c o n s i s t s  o f  a p p ro x im a te ly  6 ,0 0 0  sq u a re  m i le s  i n  
a r e a  w i t h i n  K i t u i  D i s t r i c t .  The Land U n it  i s  bounded 
i n  t h e  n o r t h  w e s t  and n o r t h  by th e  T ara  R iv e r ,  w hich  
s e p a r a t e s  i t  from  Embu and Meru D i s t r i c t s  and i n  th e  
s o u th  w es t  by th e  A th i  R iv e r  w hich  i s  th e  boundary  
w i th  Machako# D i s t r i c t .  To th e  e a s t  o f  th e  Land U nit 
l i e  th e  E a s t e r n  Cvtfwn L ands, a v i r t u a l l y  u n in h a b i t e d  
and w a t e r l e s s ,  h o t  r e g io n  which s t r e t c h e s  away to w ard s  
th e  Kenya C o a s t .  The e n t i r e  p o p u la t i o n  l i v e s  w i t h i n  
thie Land U n i t ,  w hich  w i l l  be  r e f e r r e d  to  a s  t h e  d i s t r i c t  
b u t ,  s t r i c t l y  s p e a k in g ,  K i tu i  D i s t r i c t  c o n s i s t s  o f  th e  
Land U n it  p lu s  t h e  r a t h e r  u s e l e s s  E a s t e r n  Crown Lands.
I n  th e  c e n t r e  o f  th e  D i s t r i c t  t h e r e  i s  a ro u g h ly  c i r c u l a r  
a r e a  o f  an  a l t i t u d e  o f  2 ,8 00  to  4 ,2 0 0  f e e t .  Round t h i s  
c e n t r a l  d i s s e c t e d  p l a t e a u  w hich  h a s  a  d ia m e te r  o f  f i f t y  
m ile s  th e  lan d  i s  o f  c o n s id e ra b ly  lo w er  a l t i t u d e  -  
1 ,700 to  2 ,50 0  f e e t .  The e a s t e r n  s id e  o f  th e  p l a t e a u  
t e r m in a t e s  i n  an  e sca rp m en t,  where t h e r e  i s  a  sudden
drop o f  2 ,000  f e e t ,  b u t  to  t h e  n o r t h  and s o u th ,  th e  
change i n  a l t i t u d e  i s  more g r a d u a l .  T h is  a r e a  o f  low er  
a l t i t u d e  i s  th e  shape  o f  a r e v e r s e d  ,?CtT ( i . e . 3 ) ,  th e
i
arms e n c lo s in g  t h e  p l a t e a u .  I t  c o n ta in s  s e v e r a l  ra n g e s  
o f  h i l l s ,  n o t a b ly  Mumoni, Endan and Mutha, w hich  ru n  
i n  a n o r t h  to  s o u th  d i r e c t i o n .  The T ara  and A th i 
R iv e r s ,  w hich  a r e  b o th  b o u n d a r ie s  o f  th e  d i s t r i c t ,  
a r e  t h e  on ly  perm anen t r i v e r s  i n  th e  a r e a ,  b u t  th e  
e n t i r e  c o u n try  i s  d i s s e c t e d  by sand r i v e r s  w hich  flow  
f o r  s h o r t  p e r i o d s  d u r in g  t h e  r a i n y  s e a s o n s  and where 
w a te r  can be o b ta in e d  d u r in g  th e  d ry  se a so n s  by 
d i g g i n g .
G e o l o g i c a l l y , t h e  d i s t r i c t  i s  made up o f  g r a n i t e  
and ig n e o u s  r o c k ,  covered  by l a t e r i t e  to  a v a r i a b l e  
d e p th ,  b u t  v e ry  t h i n l y  i n  g e n e r a l .  I n  t h e  n o r th  -and 
e a s t ,  t h e  s o i l  t e n d s  t o  be more sandy .
V e g e ta t io n  v a r i e s  w i t h  t h e  a l t i t u d e  and i t s  
consequen t e f f e c t  on th e  c l im a te .  I n  th e  p l a t e a u  
where th e  c l im a te  i s  o f  th e  M e d i te r ra n e a n  ty p e ,  g r a s s  
c o v e r  i s  good -  w here  i t  h a s  n o t  b e en  d e s t ro y e d  by 
o v e rg ra z in g  and o v e r c u l t i v a t i o n ,  and w h i le  th e  n a t u r a l  
t r e e  g row th  i s  t h o r n  s c r u b ,  most o f  i t  h a s  been  
c le a r e d  f o r  th e  c u l t i v a t i o n  of t h e  s t a p l e  c ro p s  w hich  
a r e  good. Mangoes, paw paws, guavas and c it ings  a r e  
grown and E uropean  v e g e t a b l e s  and f lo w e rs  can be grown 
w i th  d i f f i c u l t y  i n  th e  p l a t e a u  a r e a .  On th e  o t h e r  hand , 
i n  th e  lo w - ly in g  la n d  o f f  th e  p l a t e a u ,  t h e r e  i s  p o o r  
g r a s s  and much e r o s i o n .  The c o u n try  c o n s i s t s  o f  t h i c k  
b u sh ,  b roken  up by sand r i v e r s  and o c c a s io n a l  sm a ll
a r e a s  o f  c u l t i v a t i o n .  The c ro p s  i n  t h i s  p a r t  o f  th e  
d i s t r i c t  a r e  p o o r .  S c e n i c a l l y ,  th e  p l a t e a u  i s  r a t h e r  
p l e a s a n t ,  h i l l y ,  a g r i c u l t u r a l  c o u n t r y ,  b u t  t h e  low- 
l y in g  a r e a  i s  d u l l ,  r o l l i n g ,  t h i c k  b u sh ,  g re e n  i n  th e  
r a i n s  and g re y  d u r in g  most o f  th e  y e a r ,  dom inated  by 
numerous ba©bab t r e e s  and w i th  v iew s  o f  d i s t a n t  mount­
a in s  .
C lim a te  depends on a l t i t u d e  and v e g e t a t i o n .  At
K i tu i  Township, th e  a d m i n i s t r a t i v e  c e n t r e  on th e
p l a t e a u ,  an equab le  M e d i te r ra n e a n  c l im a te  n r e v a i l s ,  b u t
i n  th e  low c o u n try  t h e  c l im a te  a p p ro x im a te s  more to  t h a t
o f  a  d e s e r t .  I n  K i t u i  Township, t e m p e r a tu re s  below 55°
a r e  uncommon o r  r i s e s  above 9 0 ° . I n  th e  h o t t e r  low
c o u n t r y ,  t e m p e r a tu r e s  do n o t  commonly exceed 105°•
R a i n f a l l  v a r i e s  v e ry  c o n s id e r a b ly  from  p la c e  to  p l a c e ,
b u t  i n  g e n e r a l  t h e  p l a t e a u  g e t s  abou t 40 i n c h e s  i n
th e  y e a r  and th e  low c o u n try  abou t 10 to  15 i n c h e s .
F a i l u r e  o f  th e  r a i n s  i n  t h e  low c o u n try  i s  common e .g .
T se ik u ru  L o c a t io n  i n  t h e  n o r th  o f  th e  d i s t r i c t  n e a r
th e  T ara  R iv e r  a t  an a l t i t u d e  o f  1 ,7 5 0  f e e t  g o t  on ly
4 in c h e s  o f  r a i n  i n  1953. R a in  f a l l s  i n  two r a in y
s e a s o n s ,  d u r in g  th e  s h o r t  r a i n s  i n  th e  months o f  A p r i l
and May and d u r in g  th e  long  r a i n s  i n  O c to b e r ,  November
and December. I n  th e  p l a t e a u ,  one t h i r d  o f  th e  r a i n f a l l
o c cu rs  d u r in g  th e  s h o r t  r a i n s  and two t h i r d s  d u r in g  th e  
lo n g .  I n  t h e  i 0w c o u n try  t h e r e  t e n d s  to  be r a i n f a l l
i n  s i m i l a r  p r o p o r t i o n s ,  b u t  a s  p r e v io u s ly  s t a t e d ,
f a i l u r e  o f  th e  r a i n s  i s  v e ry  common. R a in ,  u n f o r t u n a t e l y ,  
t e n d s  to  he t o r r e n t i a l  i n s t e a d  of g e n t l e  and t h i s ,  
coupled  w i th  p o o r  g r a s s  c o v e r  due to  o v e r g r a z in g ,  r e s u l t s  
i n  c o n s i d e r a b le  l o s s  o f w a te r  w hich  i n  l e s s  d e s e r t  
c o n d i t io n s  would rem ain  i n  th e  s o i l  and im prove i t s  
f e r t i l i t y .
To sum u p ,  t h e  d i s t r i c t  c o n s i s t s  v i r t u a l l y  o f  two 
p a r t s ,  f i r s t l y  a  sm a ll  p l a t e a u  w i th  a p l e a s a n t  c l im a te ,  
r e a s o n a b ly  a d e q u a te  r a i n f a l l  and w i th  m o d e ra te ly  f e r t i l e  
a g r i c u l t u r a l  la n d  and se c o n d ly  a l a r g e  s u r ro u n d in g  t r a c t  
o f  low l y i n g  c o u n try  w hich  i s  much h o t t e r  and d r i e r  
and w here c ro p s  a r e  produced  w i th  d i f f i c u l t y  o r  n o t  a t  
a l l .
POPULATION.
The p o p u l a t i o n  o f  K i t u i  D i s t r i c t  i n  1943 was 
2 1 1 , 0 0 0 .
E th n o lo g y :
The d i s t r i c t  i s  i n h a b i t e d  by a  Baijtu t r i b e  c a l l e d  
th e  Wakamba and i s  one g e o g r a p h ic a l  h a l f  o f  th e  Kamba 
R e se rv e ,  th e  o t h e r  h a l f  b e in g  Machako® D i s t r i c t ,  w hich  
i s  lo ok ed  upon a s  t h e  param ount h a l f  o f  th e  e n t i r e  
r e s e r v e .  To t h e  n o r th  and n o r t h  w e s t  l i e s  th e  Kikuyu 
R eserve  i n h a b i t e d  by Kikuyu and two b ra n c h e s  o f  th e  
t r i b e ,  th e  Embu and Meru. The Masai R eserve  i s  to  th e  
s o u th ,  i n h a b i t e d  by th e  N i lo -H a m it ic  M asa i. On th e  
ea s t ;  a r e  th e  N i to -H a m it ic  G a l l a ,  a s c a n ty  p a s t o r a l  
nomadic t r i b e .
. f
As t h e  Wakamba have no w r i t t e n  h i s t o r y  i s  i s  
d i f f i c u l t  to  b e  c e r t a i n  o f  t h e i r  o r i g i n ,  b u t  t h e r e  i s  
a  t r a d i t i o n  t h a t  th e y  came from  Tanganyika  and s e t t l e d  
f i r s t  a t  Machakos and went t h e n c e ,  p ro b a b ly  a b o u t  200 
y e a r s  ago t o  K i t u i .  What i s  c e r t a i n  i s  t h a t  a hundred  
y e a r s  ago th e y  w ere s e t t l e d  on th e  p l a t e a u  a t  th e  tim e 
o f  Dr. Krapfs* v i s i t  i n  November 1849. They o b ta in e d  
p o s s e s s io n  o f  t h e  d i s t r i c t  from  t h e  G a l la  and th e y  h e ld  
i t  a g a i n s t  Kikuyu and Masai r a i d s  t i l l  th e  ad v en t  o f  
t h e  B r i t i s h  a t  th e  end o f  th e  1 9 th  c e n tu r y .  An o ld  
Arai> s la v e  r o u te  i n t o  t h e  i n t e r i o r  p a ssed  th ro u g h  
th e  w e s te r n  p a r t  o f  th e  d i s t r i c t ,  i n  o r d e r  to  av o id
t h e  w a r l ik e  M asa i, b u t  t h e r e  a r e  no r e c o r d s  o f  th e  
p eop le  b e f o r e  th e  v i s i t  o f  D r. K r a p f .
P h y s i c a l  C h a r a c t e r i s t i c s ;
P h y s i c a l l y  th e y  a r e  a s t u r d y  p e o p le .  The men a r e  
o f  an a v e ra g e  h e ig h t  o f  5 f e e t  6 i n c h e s  and a r e  s t r o n g  
and w e l l  d e v e lo p e d .  They te n d  to  be brown i n  c o lo u r  
r a t h e r  th a n  b la c k  l i k e  th e  J a l u o .  T h e i r  f e a t u r e s  a re  
good by E uropean  s t a n d a r d s ,  w i th  w e l l  c u t  n o se s  and 
t h i n  l i p s .  I n  th e  o u t ly in g  p a r t s  o f  th e  d i s t r i c t ,  one 
s t i l l  s e e s  t h e  p r a c t i c e  o f  rem oving t h e  lo w er  i n c i s  o r  
t e e t h  a s  a  p r o t e c t i o n  a g a i n s t  th e  t r i s m u s  o f  t e t a n u s .  
T a to o in g  i s  employed a s  a  fo rm  o f  p e r s o n a l  adornm ent 
and s c a r i f i c a t i o n  betw een th e  b r e a s t s  i s  common i n  
women, who do t h i s  to  p re v e n t  t h e i r  b r e a s t s  becoming 
p e n d u lo u s .  C irc u m c is io n  i s  pe rfo rm ed  on b o th  s e x e s ,  
b u t  i s  n o t  a im p o r t a n t  r i t u a l  l e a d in g  to  f e l lo w  a f f i n i t y  
and age g ro u p s  a s  among t h e  K ikuyu, b u t  i s  perfo rm ed  
abou t th e  age  o f  sev en  o r  e ig h t  y e a r s .  D iv ing  a s  th e y  
do i n  a p o o r ly  w a te re d  d i s t r i c t ,  p e r s o n a l  h y g ien e  i s  
g e n e r a l l y  o f  a v e ry  lpw s t a n d a r d .
Custom s:
Polygamy i s  p r a c t i c e d ,  w iv es  b e in g  bough t w i th  
c a t t l e ,  sheep  and g o a t s .  D iv o rce  i s  n o t  common.
C h i ld re n  a r e  num erous. By European s t a n d a r d s ,  t h e i r  
s ta n d a rd  o f  m o r a l i t y  i s  low. I l l e g i t i m a c y  i s  common. 
M a r i t a l  f i d e l i t y  i s  n o t  im p o r t a n t .
W ith r e g a rd  to  o c c u p a t io n ,  most men own f l o c k s  o f  
c a t t l e ,  sheep  and g o a t s  and t h e i r  p r i n c i p l e  w e a l th  i s  
i n  l i v e s t o c k ,  w hich  th e y  a r e  most u n w i l l i n g  to  s e l l ,  
p r e f e r r i n g  t o  e a t  an  a n im a l  a f t e r  i t  d i e s  r a t h e r  th a n  
to  s l a u g h t e r  i t  f o r  fo o d .  I n  a d d i t i o n  most men own 
shambasy sm a ll  f i e l d s  by E uropean  s t a n d a r d s ,  where th e y  
p r a c t i c e  a form  o f  a g r i c u l t u r e  w hich  depends l a r g e l y  
on th e  r a i n f a l l .  On th e  p l a t e a u ,  c ro p s  o f  m aize and 
m i l l e t  a r e  good and s u r p l u s e s  a r e  p ro d u ce d , t h e  s a l e  
o f  v/hich y i e l d s  com m odities w h ich  im prove t h e i r  
s t a n d a rd s  o f  l i v i n g .  I n  t h e  low c o u n t r y ,  c ro p s  a re  
g e n e r a l l y  p o o r  and t h e r e  a r e  no s u r p l u s e s .  T here  i s  
g e n e r a l l y  a p e r io d  o f  s c a r c i t y  o f  food j u s t  b e f o r e  
and d u r in g  t h e  r a i n s ,  b e fo r e  the  n e x t  c rop  m a tu re s .
The o n ly  food c rop  grown i n  th e  a r e a s  o f  lo w e r  a l t i t u d e  
i s  m i l l e t .  R ic in u s  i s  grown a s  a c ash  crop  o v e r  most 
o f  t h e  d i s t r i c t .  U n t i l  r e c e n t l y  t h e r e  was no a r t i s a n  
c l a s s ,  b u t  t h e r e  i s  growing up a sm a ll  c l a s s  o f  
a r t i s a n s  who a r e  r e a s o n a b ly  com petent a t  c a r p e n t r y ,  
b r i c k l a y i n g ,  t a i l o r i n g  and s u c h - l i k e  t r a d e s .  As i s  
common i n  S . A f r i c a ,  women do most o f  th e  w ork , b u t  
th ey  a r e  n o t  worked a s  h a rd  a s  Kikuyu women. Women 
do a l l  t h e  work o f  th e  f i e l d s ,  w h i le  th e  men and b o y s ,  
u s u a l ly  th e  l a t t e r ,  a t t e n d  to  t h e  work o f  h e rd in g  th e  
l i v e s t o c k .  P r i o r  t o  th e  s u p p re s io n  o f  i n t e r - t r i b a l  
w a r f a r e  by th e  B r i t i s h ,  th e  men were engaged l a r g e l y  
i n  f i g h t i n g .  As i t  i s ,  th e y  do v e ry  l i t t l e  and s i t
around t a l k i n g  i n te r m in a b ly  and d r i n k in g .  They a re  
an i n c r e d i b l y  l a z y  p e o p le ,  who keep  t h e i r  s e l f  
r e s p e c t  by t a l k i n g  abou t what sh o u ld  be done r a t h e r  
th a n  doing  i t .  S o l d i e r i n g  i s  v e ry  p o p u la r  and l a r g e  
numbers of men j o i n  th e  K ings A f r ic a n  R i f l e s .  G rea t  
r e v e re n c e  i s  p a id  to  th e  o ld  men who a r e  t h e  g u a rd ia n s  
of t r a d i t i o n  and th e  d i s c i p l i n a r i a n s .  They a re  an 
i n c r e d i b l y  l i t i g i o u s  neon le  and w i l l  go to  t h e i r  own 
c o u r t s  o v e r  sm a ll  m a t t e r s ,  su c h  a s  v e ry  t r i v i a l  
i n j u r i e s ,  m inor t r e s p a s s  and th e  l i k e .  T h e i r  r e l i g i o n  
i s  a  lo o s e  s o r t  o f  t h in g  w i th  c e r t a i n  s a c re d  p l a c e s  
and s a c re d  t r e e s  where i t  was cu s to m ary , and i n  p la c e s  
s t i l l  i s ,  t o  make s a c r i f i c e s  to  s p i r i t s  o r  a r a t h e r  
vague s o r t  o f  god . They have no p r i e s t s  o t h e r  th a n  
th e  w i tc h  d o c t o r s ,  who do a tw o - fo ld  job -  t h e  cu re  
o f d i s e a s e s  and  th e  i m p o s i t i o n  and rem oval o f  c u r s e s  
and s p e l l s .  They a r e  v e ry  s u n e r s t i t i o u s  and a c u t e l y  
a f r a i d  of th e  w i tc h  d o c to r s .
For w eapons, th e y  u se  bows and a rro w s ,  and i f  th ey  
can av o id  G overnm ental n o t i c e ,  an  arrow p o is o n  d e r iv e d  
from an  A co can th e ra  s p e c i e s .  T h is  p o is o n  i s  v e ry  
e f f e c t i v e  and , i f  f r e s h ,  w i l l  k i l l  a  man w i t h in  
tw en ty  m in u te s .  The r e s u l t s  have  been  seen  by th e  
w r i t e r .  I v o r y  p oach ing  i s  common i n  th e  s o u th  o f  th e  
d i s t r i c t ,  w hich  b o r d e r s  on th e  Tsavo Game R e se rv e ,  p a r t
o f  w hich  l i e s  i n  th e  E a s t e r n  Crown Lands.
S ince i n  g e n e r a l  th e  la n d  i s  p o o r  and th e  g r a s s  
p o o r  due to  o v e rg ra z in g  t h e r e  h a s  been  no te n d e n c y  
to  form  l a r g e  v i l l a g e  g r o u p s .  Almost th e  e n t i r e  
p o p u la t io n  l i v e s  i n  sm a ll  v i l l a g e s  w hich  c o n s i s t  o f  
two o r  t h r e e  h u t s  and a g r a i n  s t o r e  o r  tw o . These 
v i l l a g e s  a r e  p e rh a p s  a q u a r t e r  o f  a m ile  a p a r t  o r  f u r t h e r  
and i n  t h e  n e a r  v i c i n i t y  a r e  a  few s m a l l  un fen ced  f i e l d s  
where m i l l e t ,  and on th e  p l a t e a u ,  maize a r e  grown. 
L iv e s to c k  a re  p a s tu r e d  n e a r  th e  v i l l a g e  by th e  boys 
and young men. T h e i r  h o u se s  c o n s i s t  u s u a l l y  o f  g r a s s -  
th a tc h e d  mud h u t s ,  b u t  i n  t h e  n o r t h ,  th e  e n t i r e  h u t  i s  
commonly made o f  g r a s s .  M arke ts  a r e  s c a t t e r e d  th ro u g h ­
ou t th e  d i s t r i c t  -  every  t e n  o r  so m i le s  and t h e r e  th e  
peo p le  can  buy s im p le  com m odities such  a s  c l o t h i n g ,  
beads  f o r  o rn am en t,  s a l t ,  maize e t c .  i n  exchange f o r  
h id e s  and s k i n s  and any s u r p lu s  c rop  w hich  th e y  have 
p rod uced .
These c o n d i t i o n s  a r e  m o d if ied  by two f a c t o r s ,  
nam ely , t h e  a c t i v i t i e s  o f  th e  v a r i o u s  m is s io n s  and by 
e d u c a t io n .  M is s io n a ry  i n f l u e n c e  does n o t ex tend v e ry  
f a r  from  th e  v i c i n i t y  o f  th e  m is s io n ,  b u t  i t  does 
reduce  d ru n k e n n e s s ,  oolygamy and im m o ra l i ty  i n  t h a t  
v i c i n i t y .  The m is s io n s  have ten d ed  to  c o u n te r a c t  th e  
i n f lu e n c e  o f  th e  w i tc h  d o c to r s  and have t r i e d  to  
su p p re s s  d a n c in g ,  w hich  i s  v e ry  p o p u la r .  E d u c a t io n
h as  r e s u l t e d  i n  a  r a i s i n g  o f  t h e  s t a n d a r d  o f  l i v i n g ,  
a s  have th e  m i s s i o n s ,  b u t  t h e  p e rc e n ta g e  o f  th o s e  who 
have b een  to  s c h o o l  o r  have come u n d e r  m is s io n  
i n f lu e n c e  i s  v e ry  s m a l l ,  i f  compared w i th  t h e  s i z e  o f  
th e  p o p u l a t i o n .  N e i t h e r  o f t h e s e  i n f l u e n c e s  have  been  
o f  much s t r e n g t h  i n  th e  a r e a  o f  th e  d i s t r i c t  in v o lv e d  
i n  th e  k a la  a g a r  e p id em ic .
MK.AMBA WOMAN ^ R E ^ A R IN G  U J I .
F or fo o d ,  on th e  p l a t e a u  i n  g e n e r a l  and among 
th e  European i n f lu e n c e d  members o f  th e  p o p u la t i o n  
e lsew h e re  and th o s e  who have b e en  t o  sc h o o l  o r  m is s io n  
o r  who a r e  Government s e r v a n t s ,  th e y  e a t  m i l l e t  and 
m aize , a s  t h e i r  s t a p l e s ,  o c c a s i o n a l l y  supp lem ented  
by m ea t,  m i lk ,  p u l s e s ,  v e g e t a b l e s  and f r u i t  su ch  a s  
mangoes and p a p ay a .  At lo w e r  a l t i t u d e s  where th e  
only  c rop  w hich  w i l l  grow i s  m i l l e t ,  i t  i s  t h e  s t a p l e  
and i s  u s u a l l y  t a k e n  a s  a g r u e l  c a l l e d  "un i"  , w h ich  
i s  made by g r i n d in g  w a te r - s o a k e d  m i l l e t  betweem, s t o n e s .  
T his monotonous s t a p l e  d i e t  i s  i n v a r i a b l e .  Maize i s  
w e l l  l i k e d ,  b u t  h a s  to  be b ough t s in c e  i t  won’ t  grow.
The s t a p l e  i s  supp lem ented  by m ilk  and by w h a te v e r  e l s e  
i s  a v a i l a b l e  -  t h e  meat o f  a cow w hich  d i e s ,  a buck 
which has b een  sh o t  by th e  h u n t e r ,  b i r d s  such  a s  
g u in e a  fo w l ,  l o c u s t s  i n  s e a s o n ,  f l y i n g  a n t s ,  f r u i t  
o f  th e  baobab t r e e  a s  a  s h e r b e t .  D e s p i te  t h i s  a p p a r ­
e n t ly  p o o r  d i e t ,  k w a sh io rk o r  does n o t  o c c u r  among th e  
K i tu i  Makambas a s  i t  does among t h e i r  n e ig h b o u rs  th e  
Wakikuyu who i n h a b i t  a  much more f e r t i l e  c o u n try .
W ith a l l  t h e  d i r t  and ig n o r a n c e ,  marasmus i s  common' 
i n  young c h i l d r e n .
P r e v a l e n t  D i s e a s e s :
The d i s t r i c t  i s  u n h e a l th y  and d i s e a s e  aboun ds . 
M a la r ia  i s  endem ic, w i th  m ild  ep idem ics  a t  th e  b e g in n in g  
o f  each  r a i n y  s e a s o n .  V e n e re a l  d i s e a s e  i s  r i f e ,  esp­
e c i a l l y  i n  t h e  s o u th  o f  th e  d i s t r i c t ,  whence
c o n s id e r a b le  numbers o f  men go to  employment i n  
Mombasa. S c h is to + s o m ia s is  i s  common on th e  p l a t e a u  
and a lo n g  t r a d e  r o u t e s  -  b o th  S .haem atobium  and 
S.m ansoni o c c u r r i n g .  I n  view  o f  th e  p o o r  s t a n d a r d s  
o f h y g ie n e ,  a m o e b ia s i s  and i n t e s t i n a l  h e l m i n t h i a s i s  
a re  common, b u t  t h e r e  i s  l i t t l e  hookworm, due to  th e  
low h u m id i ty  o f  th e  d i s t r i c t .  Yaws o c c u r s ,  e s p e c i a l l y  
i n  th e  n o r th  and e a s t  o f  th e  d i s t r i c t ,  b u t  t r e a tm e n t  
i s  e f f e c t i v e l y  s tam p in g  i t  ou t  and i t  i s  no lo n g e r  a 
s e r i o u s  p ro b lem . L e p ro sy ,  u s u a l l y  t u b e r c u lo i d  i s  n o t  
uncommon e s p e c i a l l y  i n  th e  s o u th .
The p i c t u r e  i s  one o f  a r a t h e r  p r i m i t i v e  l a z y  
and r a t h e r  d runken  t r i b e ,  s o a r s e ly  d i s t r i b u t e d  o v e r  
an  a r i d  d i s t r i c t ,  l i v i n g  on a p o o r  d i e t  and n o t  f a r  
from fam ine  i n  t h e  even t o f  f a i l u r e  o f  t h e  r a i n s .
But i f  t h i s  p i c t u r e  i s  d e p r e s s in g ,  w h i le  l a z y  and 
q u a rre lso m e ,  th e y  make e x c e l l e n t  s o l d i e r s  and a r e  
l o y a l  to  t h e  Government. W hile u s u a l l y  d i r t y ,  th e y  
a re  so from  n e c e s s i t y  r a t h e r  th a n  c h o ic e .  While 
i g n o r a n t  and s u p e r s t i t i o u s  th e y  g ra s p  e a g e r ly  a t  th e  
o p p o r tu n i ty  o f  e d u c a t in g  t h e i r  f a m i l i e s  and w h i le  i n  
th e  hands o f  th e  w i tc h  d o c to r  f o r  t r i v i a l  i l l n e s s e s ,  
th ey  w i l l  seek  p ro p e r  m ed ica l  t r e a tm e n t  f o r  more 
s e r io u s  o n e s .  They a r e  c h e e r f u l  and have a  s t r o n g  
sense  o f  humour. U n like  some o f  t h e  Kenya t r i b e s  
to d a y ,  th e y  welcome one to  t h e i r  v i l l a g e s .  A l to g e th e r  
th e y  a r e  a  r a t h e r  l i k e a b l e  p e o p le .
MEDICAL ORGANISATION.
B e fo re  g o in g  on to  c o n s i d e r  th e  p re v io u s  in c id e n c e  
o f  k a la  a z a r  i n  E a s t  A f r i c a  and i n  t h e  D i s t r i c t  i t  
would be a s  w e l l  t o  c o n s id e r  th e  m ed ica l  o r g a n i s a t i o n  
o f  th e  d i s t r i c t .
The a d m i n i s t r a t i v e  c e n t r e  o f  th e  d i s t r i c t  where 
a l l  t h e  Government o f f i c e s  a r e  i s  a t  K i t u i ,  a tow nsh ip  
on th e  p l a t e a u .  T here  i s  a n in e ty - s e v e n - b e d d e d  
Government h o s p i t a l  t h e r e ,  run  by th e  M ed ica l  O f f i c e r  
o f  H e a l th ,  a s s i s t e d  by an  As<pan A s s i s t a n t  Surgeon and 
a European N u rs ing  S i s t e r .  The r e s t  o f  th e  s t a f f  
c o n s i s t  o f  A f r i c a n s ,  a b o u t  s i x t y  i n  number and many 
of them h i g h ly  t r a i n e d  and do ing  jobs  such  a s  th o s e  
o f  l a b o r a t o i y  a s s i s t a n t s ,  compounders, h o s p i t a l  
a s s i s t a n t s ,  t h e  l a t t e r  i n  charge  o f  th e  o u t  p a t i e n t  
d e p a r tm e n t ,  c l e r k s ,  h e a l t h  a s s i s t a n t s  and d r e s s e r s .
The re m a in d e r  o f  th e  s t a f f  c o n s i s t e d  o f  cook s , g a rd e n  
b o y s ,  sw eepers  and o t h e r  m inor jo b s .  T h is  h o s p i t a l ,  
th e  o n ly  one i n  a d i s t r i c t  j u s t  s l i g h t l y  s m a l l e r  i n  
a re a  th a n  Wales p ro v id e d  one bed p e r  2000 o f  the  
p o p u la t i o n ,  b u t  s in c e  t r a n s p o r t  f a c i l i t i e s  i n  th e  
d i s t r i c t  w ere  p o o r  i t  v i r t u a l l y  p ro v id e d  m ed ica l  
f a c i l i t i e s  f o r  ro u g h ly  a f i f t y  m ile  r a d i u s  round th e  
Township and peop le  who r e q u i r e d  m ed ica l  t r e a tm e n t  
o u t s id e  t h i s  r a d i u s  went to  th e  d i s t r i c t  d i s p e n s a r i e s ,  
whence, i f  s e r i o u s l y  i l l ,  th e y  would be s e n t  i n t o  th e  
K i tu i  H o s p i t a l .  There w ere  e ig h te e n  o f  t h e s e
d i s p e n s a r i e s  i n  th e  d i s t r i c t ,  spaced  ro u g h ly  tw e n ty  
m ile s  a p a r t  and s i t e d  a t  L o c a t io n a l  C e n t r e s .  L o c a t io n s  
a re  governed  by C h ie fs  and a t  each c e n t r e  t h e r e  i s  a 
s c h o o l ,  a d i s p e n s a r y ,  a  t a x  o f f i c e  and a r e s t  house  
f o r  Government o f f i c e r s  on s a f a r i .  The e ig h te e n  
d i s p e n s a r i e s  a re  s t a f f e d  w i t h  a d r e s s e r  and p o r t e r  
each and n in e  o f  them  have beds  -  f o u r  to  e ig h t  each -  
where p a t i e n t s  may be k e p t  f o r  a few d a y s .  The v a lu e  
o f  t h e s e  d i s p e n s a r i e s  depends l a r g e l y  on t h e  d r e s s e r  
i n  c h a rg e .  A keen  d r e s s e r  w i l l  do good work and w i l l  
be o f  c o n s id e r a b le  b e n e f i t  to  h i s  l o c a t i o n ,  a p o o r  
one m ight a s  w e l l  n o t  be t h e r e .  T h e i r  p r i n c i p l e  work 
was th e  t r e a tm e n t  o f  m a l a r i a ,  yaws, pneum onias , 
d y s e n t e r i e s ,  u l c e r s ,  o p h th a lm ia  and t rac h o m a , and 
wounds. S e r io u s  c a s e s  were s e n t  i n t o  K i t u i .
These d i s p e n s a r i e s  were v i s i t e d  r o u t i n e l y  by th e  
M.O.H. on s a f a r i ,  b u t  i n  view of th e  s i z e  o f  th e  
d i s t r i c t  and t h e  amount o f  b o th  m ed ica l  and admin­
i s t r a t i v e  work a t  t h e  K i tu i  H o s p i t a l  i t  was n o t  p o s s i b l e  
to  v i s i t  a l l  o f  them each  month, though  t h i s  was th e  
aim.
T h is  m ed ica l  o r g a n i s a t i o n  worked q u i t e  w e l l  and 
as  an  example o f  tn e  amount o f  w ork, i n  1954 l u s t  
o v e r  180 ,000  p e o p le  were t r e a t e d  by th e s e  s e r v i c e s ,  
t h a t  i s  t h e  K i t u i  H o s p i t a l ,  t h e  d i s p e n s a r i e s  and 
c l i n i c s  h e ld  by th e  m ed ica l  o f f i c e r s  on s a f a r i .
SIMM M Y :
An a t t e m p t  h a s  been  made to  p r e s e n t  a p i c t u r e  o f  
th e  d i s t r i c t ,  o f  i t s  p e o p le  and o f  th e  m ed ica l  o rg an ­
i s a t i o n  p r e v a i l i n g  a t  t h e  t im e  when th e  k a la  a.'zar 
ep idem ic  f i r s t  o c c u r r e d .
PREVIOUS INCIDENCE OF THE DISEASE.
The in c id e n c e  o f  t h e  d i s e a s e  i n  E a s t  A f r ic a  a s  
a w hole  and i n  Kenya i n  p a r t i c u l a r  h a s  a l r e a d y  been  
most a d e q u a te ly  d e a l t  w i th  by P e n d a l l  i n  h i s  p a p e r  
’’K ala  Agar i n  E as t  A f r i c a  w i th  p a r t i c u l a r  R e fe ren ce  
to  Kenya and th e  Kamba C o u n tly ” who p o i n t s  o u t  an 
i n c r e a s e  i n  i n c i d e n c e  i n  Kenya ’’a t o t a l  .of f o u r  c a se s  
1932-39 i n c l u s i v e ,  34 c a s e s  d u i in g  th e  war y e a r s  
1940-45 and 76 c a s e s  i n  t h e  p o s t -w a r  y e a r s  1946-50 
i n c l u s i v e ” . I n  a l l  35 c a s e s  w ere d is c o v e re d  i n  
K i tu i  D i s t r i c t  be tw een  O ctober 1948 and September 
1951, d e s p i t e  a v a s t  amount o f  f i e l d  work i n  lo o k in g  
f o r  them. T here  i s  no doubt t h a t  w h i le  t h e  d i s e a s e  
was o c c u r r in g  i n  th e  Kitui D i s t r i c t ,  th e  in c id e n c e  
was e x c e p t i o n a l l y  s m a l l .
I n  1951, 13 c a se s  o f  th e  d i s e a s e  were seen  and 
I n  th e  f i r s t  e ig h t  months o f  1952 11 c a s e s .
OUTBREAK OP THE EPIDEMIC.
As p o in te d  o u t  th e  in c id e n c e  o f  k a la  a z a r  i n  
K i tu i  D i s t r i c t  was s m a l l  i n  th e  y e a r s  p r i o r  to  1952. 
E leven  c a s e s  were a d m it te d  f o r  t r e a tm e n t  from  the  
n o r th  o f  th e  d i s t r i c t  d u r in g  th e  f i r s t  e ig h t  months 
o f  th e  y e a r  and t h e r e  was n o th in g  to  su g g e s t  t h a t  
an enormous i n c r e a s e  i n  i n c id e n c e  was a b o u t  to  o c c u r .
At t h e  end o f  August 1952, I  r e c e iv e d  a l e t t e r  
from th e  D r e s s e r  i n  ch a rg e  o f  T se ik u ru  D is p e n s a iy .  
T se ik u ru  i s  a  l o c a t i o n a l  c e n t r e  106 m ile s  n o r th  o f  
K i tu i  Township , s i t u a t e d  i n  th e  low b u sh  c o u n try  16 
m ile s  s o u th  o f  th e  T ara  R iv e r  and a t  an  a l t i t u d e  o f  
1 ,750  f e e t .  The d r e s s e r  in fo rm ed  me t h a t  he had 
r e c e n t l y  se e n  abou t two hundred  c a s e s  o f  k a la  a z a r  
and asked  f o r  p e rm is s io n  to  send them i n t o  K i tu i  
H o s p i t a l ,  w hich  i n c i d e n t a l l y  has  97 b e d s .  While 
t h i s  d r e s s e r  had se en  a few c a s e s  o f  k a la  a z a r ,  
d i s c o v e re d  by my p r e d e c e s s o r ,  on k a la  a z a r  s u rv e y s ,
I  f e l t  t h a t  he  must be w rong. The most d i l i g e n t  s e a r c h  
by my p r e d e c e s s o r  had y i e ld e d  o n ly  35 c a s e s ,  so I  
c o n s id e re d  i t  l i k e l y  t h a t  he was m is ta k en  and was 
c o n fu s in g  th e  sp lenom egaly  o f  k a l a  a z a r  w i th  
sp lenom egaly  due t o  some o t h e r  cause  such  a s  m a la r i a .  
Since t h e  Advent o f  th e  e a r l y  m i s s i o n a r i e s  w i th  
s a lv a r s a n  and th e  a p p a r e n t ly  m ira c u lo u s  e f f e c t  o f  
one i n j e c t i o n  on c a se s  o f  yaws, i n j e c t i o n s  have been
h e ld  i n  g r e a t  r e g a rd  by E as t  A f r ic a n s  and nowhere 
more so t h a n  i n  K i tu i  D i s t r i c t .  My p r e d e c e s s o r ,  on 
h i s  K ala  a z a r  s u r v e y s ,  had done a l a r g e  number o f  
s p le e n  p u n c tu r e s  w h i le  on s a f a r i  and t h e s e  had been  
much a p p r e c i a t e d ,  th e  " r e c i p i e n t s "  c la im in g  to  have 
b e n e f i t e d  from  them c o n s id e r a b ly .  I  had been  asked  
f r e q u e n t l y  w h i le  on s a f a r i  i n  th e  o u t e r  p a r t s  o f  th e  
d i s t r i c t  f o r  " s p le e n  i n j e c t i o n s " ,  so knowing t h e i r  
p o p u l a r i t y ,  I  th o u g h t  t h a t  i t  was l i k e l y  t h a t  th e  
T se ik u ru  p eo p le  had d e c id e d  t h a t  th e y  would l i k e  to  
have stLeen i n j e c t i o n s  and had p u t  the  d r e s s e r  up to  
i n d i c a t i n g  a need f o r  them . These c o n s i d e r a t i o n s  
made me d e c id e  t h a t  h i s  s ta te m e n t  ab o u t h a v in g  seen  
200 c a s e s  o f  k a la  a z a r  was n o n sen se  and h a v in g  a 
f u l l  s a f a r i  programme a l r e a d y  f ix e d  f o r  th e  month o f  
September 1952, I  am ashamed to  say  I  d id  n o th in g  
about i t ,  f i l i n g  h i s  l e t t e r  and r e f l e c t i n g  t h a t  i t  
would p ro b a b ly  be n e c e s s a r y  to  move th e  d r e s s e r  to  
some o t h e r  d i s p e n s a r y .
D u ring  Septem ber 1952, how ever, sev en  c a s e s ,  s i x  
male and one fe m a le ,  o f  k a la  a z a r  came from  th e  n o r th  
o f  t h e  d i s t r i c t .  A l l  gave a  h i s t o r y  o f  h av in g  been  
i l l  f o r  f o u r  to  s i x  m onths. A l l  were t y p i c a l  c a se s  
o f  k a la  a z a r  and a l l  had -p o s i t iv e  s p le e n  p u n c tu r e s .  
Three w ere a d u l t  m ales from  Mivukoni L o c a t io n ,  w hich  
i s  s o u th  o f  th e  T se ik u ru  L o c a t io n .  There was one male
a d u l t , a  male o h i l d , and an a d o le s c e n t  from  T s e ik u ru  
and one a d o le s c e n t  fem ale  c a se  from  T haraka  l o c a t i o n ,  
which l i e s  on th e  Tana R iv e r  to  th e  w est  o f  T s e ik u ru .
I n  O c to b e r ,  f o u r t e e n  male c a s e s  were a d m it te d  
to  th e  K i t u i  H o s p i t a l .  A l l  were m ales and a l l  had 
p o s i t i v e  s p le e n  p u n c tu r e s .  T h e i r  age g ro u p s  and 
o r i g i n s  were a s  f o l lo w s
M a le s .
0-3 y r s 3+ y r s 9+ y r s 18+ ;
Mivukoni L o c a t io n 0 3 0 2
T se ik u ru  n 0 1 2 4
Ngomeni " 0 0 0 1
Nuu " 0 0 0 1
T o ta l s 0 4 2 8
By th e  end o f  O ctober i t  was o b v io u s  t h a t  t h e r e
was an  i n c r e a s e d  i n c id e n c e  o f  t h e  d i s e a s e  i n  th e  n o r t h
o f  t h e  d i s t r i c t .  R ecords  showed t h a t  tw en ty  t h r e e
c a se s  o f  k a la  a z a r  had been  d iag n o sed  i n  K i tu i
H o s p i t a l  from  1940 to  1950, y e t  i n  th e  months o f
Septem ber and O c to b er  1952, tw en ty  one c a s e s  p r e s e n te d
th e m s e lv e s .  T se ik u ru  and Mivukoni were c o n se q u e n t ly
v i s i t e d  a t  th e  end o f  O c tober and s e v e n ty  s ix - p e o p le
found to  be s u f f e r i n g  from  k a la  a z a r .  These were
t y p i c a l  c l i n i c a l  k a l a  a z a r ,  em acia ted  and f e b r i l e ,
w i th  g r o s s l y  e n la rg e d  l i v e r s  and s p l e e n s ,  w i th
g e n e r a l i s e d  en la rgem en t o f  lymph g l a n d s ,  w i th  g r o s s  
c l i n i c a l  anaem ia and s e v e r a l  w i th  oedema. As th e
K i tu i  H o s p i t a l  was p r e t t y  f u l l  a t  th e  t im e ,  I  a r ra n g e d
t o  t a k e  p a t i e n t s  i n t o  h o s p i t a l  i n  w e e k l y  b a t c h e s ,  h o p i n g  
t o  b e  a b l e  t o  c l e a r  o u t  o t h e r  l e s s  s e r i o u s  c a s e s  i n  
o r d e r  t o  make r o o m  f o r  t h e m .  The  p o s i t i o n  w a s  r e p o r t e d  
t o  M e d i c a l  D e p a r t m e n t  H e a d q u a r t e r s  a t  N a i r o b i .
F ro m  a l l  p o i n t s  o f  v i e w  t h e  p o s i t i o n  w a s  now p r e t t y  
s e r i o u s .  N i n e t y  s e v e n  c a s e s  o f  k a l a  a z a r  h a d  b e e n  
d i s c o v e r e d  i n  tw o  m o n t h s  a n d  i n  v i e w  o f  t h e  f a c t  t h a t  
t h e  p a r t  o f  t h e  d i s t r i c t  w h e r e  t h e y  came f r o m  i s  
e x c e p t i o n a l l y  p r i m i t i v e  i t  w a s  l i k e l y  t h a t  v e r y  many 
c a s e s  h a d  n o t  y e t  come f o r w a r d  f o r  t r e a t m e n t  b u t  w e r e  
i n  t h e  h a n d s  o f  t h e  w i t c h  d o c t o r s .  I  e s t i m a t e d  t h a t  
t h e r e  m i g h t  b e  a b o u t  3 0 0  c a s e s  r e q u i r i n g  t r e a t m e n t .
D i l i g e n t  s e a r c h  o f  t h e  t e x t b o o k s  a n d  p u b l i c a t i o n s  
g a v e  l i t t l e  h e l p  o r  a d v i c e  o n  how t o  d e a l  w i t h  a n  
e p i d e m i c  o f  k a l a  a z a r .  T h e r e  i s  n o  k n o w n  p r o p h y l a x i s  -  
a n  A m e r i c a n  m i l i t a r y  m a n u a l  a d v i s e s  a v o i d a n c e  o f  t h e  
a r e a !
T h e r e  w e r e  s e v e r a l  c o n s i d e r a t i o n s  w h i c h  l e d  t o  
t h e  d e c i s i o n  t o  t r e a t  c a s e s  i n  t h e i r  l o c a t i o n s  r a t h e r  
t h a n  b r i n g i n g  t h e m  a l l  i n t o  K i t u i  H o s p i t a l .
(1) F i r s t l y  t h e  K i t u i  H o s p i t a l  h a d  o n l y  97 b e d s  
and  t h e y  w e r e  o n l y  e n o u g h  f o r  g e n e r a l  p u r p o s e s  w i t h o u t  
t u r n i n g  t h e m  o v e r  t o  k a l a  a z a r  c a s e s .  Of c o u r s e  i t  
m i g h t  h a v e  b e e n  p o s s i b l e  t o  i n c r e a s e  t h e  n u m b e r  o f  
b e d s  a t  K i t u i ,  b u t  t h i s  i n c r e a s e  w o u ld  h a v e  t o  t a k e  
p l a c e  v e r y  r a p i d l y  i n  o r d e r  t o  a c c o m o d a t e  t h e  c a s e s .
I t  w o u l d  h a v e  b e e n  e a s i e r  t o  b u i l d  t e m p o r a i y  mud a n d  
w a t t l e  b u i l d i n g s  i n  t h e  n o r t h  w h e r e  a n t - p r o o f  w ood  
p o l e s  c a n  b e  c u t  t h a n  a t  K i t u i  w h e r e  t h e y  a r e  n o t  
a v a i l a b l e .
(2) There  was t h e  problem  of t r a n s p o r t i n g  th e  
c a se s  to  K i t u i .  T s e ik u r u  i s  106 m i le s  from  K i tu i  and 
t h e r e  i s  o n ly  one bus a week. Bus t r a n s p o r t  would 
have been  e x p e n s iv e  and th e  o n ly  o t h e r  t r a n s p o r t  
a v a i l a b l e  was one am bu lance .
(3) An im p o r ta n t  f a c t o r  was th e  p u b l i c  h e a l t h  
one o f  t i y i n g  to  keep t h e  o u tb re a k  l o c a l i s e d  i n  th e  
a r e a  i n  w hich  i t  o c c u r r e d .  S a n d f l i e s  o c c u r  a l l  o v e r  
K i tu i  D i s t r i c t  and t h e r e  was a d i s t i n c t  p o s s i b i l i t y  
t h a t  i f  a l l  c a s e s  were t r e a t e d  a t  K i tu i  H o s p i t a l ,  
t h e r e  m ig h t be a m assive  o u tb re a k  i n  th e  c e n t r e  o f  
th e  d i s t r i c t .  There  was no re a s o n  f o r  t h in k in g  t h a t  
th e  d i s e a s e  would be l i m i t e d  by a l t i t u d e  s in c e  f o u r t e e n  
c ase s  o f  k a l a  a z a r  had o c c u r re d  i n  ftachakos D i s t r i c t  
betw een 1942 and 1950 a t  a l t i t u d e s  o f  3 ,5 0 0  to  4 ,500  
f e e t ,  t h a t  i s ,  a t  t h e  same a l t i t u d e  a s  th e  K i tu i  
c e n t r a l  p l a t e a u .
(4) The l a s t  and a v e ry  im p o r ta n t  f a c t o r  l a y  i n  
th e  p a t i e n t s  th e m s e lv e s .  The p e o p le  o f  T s e ik u ru ,  
M ivukoni, T haraka  and Ngomeni L o c a t io n s  a re  p e rh a p s  
th e  most p r i m i t i v e  i n  th e  d i s t r i c t .  At th e  tim e o f  
th e  o n s e t  o f  th e  ep idem ic  th e y  w ent u s u a l l y  to  th e
w i tc h  d o c to r s  f o r  t r e a tm e n t  o f  d i s e a s e  and t h e i r  o n ly  
c o n ta c t s  w i th  E uropean  m ed ic ine  w ere  when th e y  came 
to  see  th e  m e d ica l  o f f i c e r  on s a f a r i  f o r  t r e a tm e n t  
f o r  s p e c i f i c  d i s e a s e s  such  a s  yaws, s y p h i l i s  and 
g o n o r rh o e a .  They w ere p re p a re d  t o  come fo rw ard  f o r  
t r e a tm e n t  w hich  in v o lv e d  one o r  two i n j e c t i o n s ,  "but 
many o f  them w ere q u i t e  u n w i l l i n g  to  spend long 
p e r io d s  i n  t h e  K i t u i  H o s p i t a l  and i f  a sk ed  to  do so 
would u s u a l l y  abscond from  t h e  h o s p i t a l .  I n  view  o f  
th e  f a c t  t h a t  th e  t r e a tm e n t  o f  k a la  a z a r  i s ,  o r  r a t h e r  
w as, a long  b u s i n e s s  i t  seemed p r e f e r r a b l e  to  t r e a t  
th e  c a se s  i n  t h e i r  own l o c a t i o n s  where th e y  could  see  
and be s e e n  by t h e i r  f r i e n d s  and r e l a t i v e s .  T h is  a t  
l e a s t  o f f e r e d  some hope of re d u c in g  t h e i r  i n t e n s e  
s u s p ic i o n  o f  h o s p i t a l s .
For t h e s e  re a s o n s  i t  was d e c id ed  t h a t  i t  would
be w ise  t o  t r y  to  t r e a t  c a se s  i n  t h e i r  own l o c a t i o n s .
During th e  month o f  November, c a se s  c o n tin u e d  to  come
i n  from  th e  n o r t h  a s  f o l l o w s : -
Males Fem ales T o ta l
0-3 3+ 9+ 18+ 0-3 3+ 9+ 18+
T se ik u ru  L o c a t io n  - 2 4 1 3 -  3 1 1  26
Nuu « - 1 3 - - - - -  4
■Katse ” -  1
T o ta l  31 
I n  a d d i t i o n  t h e r e  was one a d u l t  male case  from 
Meru D i s t r i c t .  T h is  man, who gave a p o s i t i v e  s p le e n
p u n c tu r e ,  was r a t h e r  im p o r t a n t .  He l i v e d  i n  Meru 
D i s t r i c t  j u s t  a c r o s s  t h e  Tana R iv e r  from  T s e ik u ru  
L o c a t io n  and had c ro s se d  f r e q u e n t l y  to  th e  K i tu i  
s i d e .  I t  was l i k e l y  t h a t  he had b een  i n f e c t i n g  th e  
sand f l i e s  i n  Meru D i s t r i c t ,  so i t  was p ro b a b le  t h a t  
we would soon r e c e i v e  c a se s  from  t h e r e .  I t  i s  n o t e ­
w orthy  t h a t  w h i le  b7 c a se s  o f  k a l a  a z a r  had been  se en  
on s a f a r i  a t  T s e ik u ru  and Mivukoni and a r ra n g e m e n ts  
had been  made f o r  them to  come i n t o  th e  K i tu i  H o s p i t a l  
d u r in g  th e  month o f  November, o n ly  31 had b o th e re d  to  
come i n  -  p ro v in g  my p o i n t  t h a t  h o s p i t a l i s a t i o n  one 
hundred m i le s  from  th e  l o c a t i o n s  was n o t  p o p u la r  
w i th  th e  p eo p le  o f  the  d i s t a n t  l o c a t i o n s .
Summary:
I  have  d e s c r ib e d  how from  a low in c id e n c e  o f  23 
c ase s  be tw een  1945 and 1951 and 13 c a se s  i n  1951 and 
11 c a se s  i n  th e  f i r s t  e ig h t  months o f  1952, i n  
September 1952 seven  c a s e s ,  i n  O c tober 14 c a s e s ,  and 
November 32 c a s e s  were a d m it te d  to  th e  K i tu i  H o s p i t a l  
f o r  t r e a t m e n t .  S econd ly , th e  c o n s i d e r a t i o n s  w hich  
le d  to  th e  d e c i s i o n  to  t r e a t  c a se s  i n  t h e  l o c a t i o n s  
r a t h e r  th a n  i n  K i tu i  have been  d i s c u s s e d .
TREATMENT AT THE TREATMENT CENTRES.
I t  w a s  d e c i d e d  t o  t r e a t  c a s e s  i n  t h e i r  l o c a t i o n s ,  
r e s e r v i n g  t r e a t m e n t  a t  K i t u i  f o r  t h e  m o s t  s e r i o u s l y  
i l l  e i t h e r  b y  r e a s o n  o f  t h e  d i s e a s e  o r  b y  r e a s o n  o f  
c o m p l i c a t i o n s .  T h i s  w a s  t h e  i n t e n t i o n  a n d  i n  g e n e r a l  
c a s e s  i n  t h e  n o r t h  w e r e  t r e a t e d  t h e r e  b u t  a  s m a l l  
p e r c e n t a g e  c o n t i n u e d  t o  come i n t o  K i t u i  a n d  s i n c e  t h e  
c o s t  o f  t r a n s p o r t  w a s  h i g h ,  w e r e  t r e a t e d  t h e r e  r a t h e r  
t h a n  b e i n g  s e n t  b a c k  t o  t h e i r  l o c a t i o n s .
At th e  b e g in n in g  o f  December 1952 an  e x t r a  
h o s p i t a l  a s s i s t a n t  and two g raded  d r e s s e r s  were p o s te d  
to  th e  d i s t r i c t .  H o s p i t a l  a s s i s t a n t s  a r e  A f r ic a n s  who 
have had f i v e  y e a r s  t r a i n i n g  a t  the  M ed ica l  T r a in in g  
School i n  N a i r o b i .  I n  a d d i t i o n  to  n u r s in g  t r a i n i n g ,  
th e y  r e c e i v e  i n s t r u c t i o n  i n  anatom y, p h y s io lo g y ,  
t h e r a p e u t i c s ,  m ed ic in e  and s u r g e r y .  They a r e  more 
th a n  n u r s e s  and l e s s  th a n  d o c to r s  and i n  d i s t r i c t  
h o s p i t a l s  such  a s  K i t u i  th e y  a r e  employed i n  such 
jo b s  a s  b e in g  i n  ch a rg e  o f  th e  o u t - p a t i e n t s  d e p a r t ­
m ent, ru n n in g  w ards and c l i n i c s  and on o c c a s io n s  
g iv in g  a n a e s t h e t i c s  -  a l l ,  o f  c o u rs e ,  u n d e r  m ed ica l  
s u p e r v i s i o n .  They a r e  g e n e r a l l y  th o ro u g h ly  r e l i a b l e  
and a r e  th e  m a in s ta y  o f  th e  h o s p i t a l .  Graded d r e s s e r s  
have had on ly  two y e a r s  o f t r a i n i n g  and a r e  g e n e r a l l y  
employed i n  ch a rg e  o f  w ards o r  o p e r a t in g  t h e a t r e .
They a r e  c ap a b le  o f  c a r iy in g  ou t i n s t r u c t i o n s  to  th e
l e t t e r  b u t  n o t  o f  m a k i n g  d e c i s i o n s  r e g a r d i n g  t r e a t m e n t  
a s  a r e  h o s p i t a l  a s s i s t a n t s .  W i t h  t h e s e  t h r e e  men p l u s  
u n g r a d e d  d r e s s e r s  f r o m  K i t u i  H o s p i t a l  i t  w a s  p o s s i b l e  
t o  b e g i n  t r e a t m e n t  a t  T s e i k u r u  a n d  M i v u k o n i .  T h e s e  
two p l a c e s  a r e  e i g h t  m i l e s  a p a r t  b e i n g  106 a n d  98 
m i l e s  r e s p e c t i v e l y  f r o m  K i t u i  T o w n s h i p .  B o t h  h a v e  
l a r g e  b e d d e d  d i s p e n s a r i e s ,  e a c h  h a v i n g  a c c o m m o d a t i o n  
f o r  f i v e  m a l e  i n p a t i e n t s  a n d  f i v e  f e m a l e  i l f t p a t i e n t s ,  
i n  a d d i t i o n  t o  a  t r e a t m e n t  r o o m  e a c h ,  w a i t i n g  v e r a n d a s  
a n d  d r e s s e r s  q u a r t e r s .  S i n c e  t h e s e  b u i l d i n g s ,  
m e a s u r i n g  o n l y  f i f t y  f e e t  b y  f o r t y  f e e t ,  w e r e  o b v i o u s l y  
n o t  l a r g e  e n o u g h  t o  a c c o m m o d a t e  t h e  p a t i e n t s ,  M i v u k o n i  
S c h o o l  a n d  T s e i k u r u  S c h o o l  w e r e  t a k e n  o v e r  f o r  u s e  o f  
t h e  p a t i e n t s .  B o t h  s c h o o l s  w e r e  i d e n t i c a l ,  e a c h  
c o n s i s t i n g  o f  t h r e e  r o o m s  m e a s u r i n g  t w e n t y  f e e t  b y  
t w e n t y  f i v e  f e e t .  The d i s p e n s a r i e s  w e r e  k e p t  f o r  u s e  
a s  d r e s s e r s  q u a r t e r s  and  l a b o r a t o r y  a n d  t r e a t m e n t  
r o o m s .  L a t r i n e s  w e r e  a v a i l a b l e  a t  b o t h  p l a c e s  a n d  a t  
t h a t  t i m e  w a t e r  w a s  a v a i l a b l e  i n  t h e  s c h o o l  a n d  
d i s p e n s a r y  r a i n w a t e r  t a n k s .
L u r i n g  N o v e m b e r ,  t h e  N u r s i n g  S i s t e r  a t  K i t u i  
w a s  b u s y  s o r t i n g  o u t  t h e  h o s p i t a l  e q u i p m e n t  an d  m a k i n g  
a v a i l a b l e  a s  much  a s  p o s s i b l e  f o r  T s e i k u r u  an d  
M i v u k o n i .  £ 8 0  o f  a v a i l a b l e  money b e l o n g i n g  t o  t h e  
K i t u i  A f r i c a n  D i s t r i c t  C o u n c i l  w a s  s p e n t  o n  s u c h  
c o m m o d i t i e s  a s  b l a n k e t s ,  c o o k i n g  p o t s ,  l a m p s ,  m a i z e
m eal, bean s  and s a l t  and a t  th e  end o f  November, a l l  
t h i s  equipm ent and food was moved up to  T s e ik u ru  and 
Mivukoni D i s p e n s a r i e s .
W ith th e  equipm ent a t  T s e ik u ru  and M ivukoni th e  
M edical O f f i c e r  and A f r ic a n  S t a f f ,  c o n s i s t i n g  o f  one 
h o s p i t a l  a s s i s t a n t ,  a l a b o r a t o r y  a s s i s t a n t ,  two 
graded  d r e s s e r s  and t h r e e  ungraded  d r e s s e r s  went up 
to  th e s e  p l a c e s ,  p a t i e n t s  were examined a t  Mivukoni 
and a t  T s e ik u ru  and k a la  a z a r  c a s e s  s o r t e d  ou t from 
th o s e  who w ere  n o t  s u f f e r i n g  from  th e  d i s e a s e .  Three 
days w ere  sp e n t  i n  s o r t i n g  o u t  th e  c a s e s ,  and a t  th e  
end s i x t y  e ig h t  p e o p le  commenced t r e a t m e n t ,  f i f t y  one 
a t  T s e ik u ru  and se v e n te e n  a t  M ivukoni. A l l  were 
c l i n i c a l l y  very  obv ious k a l a  a z a r  and w h i le  i t  would 
have been  v e ry  s a t i s f a c t o r y  to  have  s p le e n  p u n c tu re d  
a l l  c a se s  and a l th o u g h  I  had a l r e a d y  done a f a i r  
number o f  s p l e e n  p u n c tu r e s  a t  K i tu i  I  was more 
concerned  i n  g e t t i n g  t r e a tm e n t  go ing  th a n  i n  do ing  
s p le e n  p u n c tu r e s  on a l l  c a s e s ,  f o r  I  f e l t  t h a t  one 
d e a th  due to  r u p t u r e  o f  th e  s p le e n  would i m p e r i l  th e  
whole ex p er im en t  o f  t r e a t i n g  k a la  a z a r  a t  t h e  two 
d i s p e n s a r i e s .  As i t  was 32 s p le e n  p u n c tu re s  were 
p o s i t i v e  o u t  o f  40 p e rfo rm ed . But i f  would be  u n f a i r  
to  i n f e r  from  t h i s  t h a t  32 had k a la  a z a r  and 8 h a d n ’ t  
b ecau se  f r e q u e n t l y  one g e t s  a n e e d l e - f u l l  o f  l o c a l  
a n a e s t h e t i c  from  th e  ab dom inal m uscles  o r  a  s y r in g e -
f u l l  o f  b lo o d  from  t h e  s p le e n  i n s t e a d  o f  s p l e e n  t i s s u e  
and j u i c e .  N a p i e r s ’ Aldehyde T e s t  was done on a l l  
c a se s  e x c e p t  v e ry  young c h i l d r e n  w i t h  s m a l l  v e i n s .
On 5 .1 2 .5 2 ,  c a s e s  had been  s o r te d  o u t  when a 
d i f f i c u l t y  a r o s e .  These p e o p le  had been  used  to  
coming t o  s e e  t h e  M ed ica l O f f i c e r  on s a f a r i  and g e t t i n g  
one i n j e c t i o n  f o r  yaws o r  v e n e r e a l  d i s e a s e  and th e n  
r e t u r n i n g  to  t h e i r  homes. They were c o n s e q u e n t ly  u p s e t  
to  h e a r  t h a t  th e  co u rse  of t r e a tm e n t  would ta k e  
p e rh a p s  e ig h t y  days to  c o m p le te .  I  spoke to  them 
t e l l i n g  them  o f  t h e  n e c e s s i t y  f o r  p ro lo n g ed  t r e a t ­
ment and w arn in g  t h a t  i n t e r m i t t e n t  t r e a tm e n t  would 
n o t  do . I  remember one woman a s k in g  what h e r  husband 
would say i f  she  were n o t  a t  home to  a t t e n d  to  th e  
house and th e  f i e l d s .  I  t o l d  h e r  t h a t  s u r e l y  h e r  
husband would be b e t t e r  o f f  i n  e ig h ty .d a y s  t im e  w i th  
a f i t  w i f e  t h a n  w i th  a dead w i f e  and w e l l  p l a n t e d  
f i e l d s ,  b u t  she  went o f f  w i th  a  shake o f  h e r  h e ad .  
S e v e ra l  p e o p le  r e fu s e d  to  s t a y ,  b u t  s i x t y  e ig h t  
rem ained . A f u r t h e r  d i f f i c u l t y  a ro s e  when i t  came to  
fe e d in g  th e  p e o p le .  Food had b e en  i s s u e d  to  a l l  o f  
them and th e y  w ere  s i t t i n g  i n  th e  schoo lroom s,w here  
th ey  were t o  s l e e p , w i t h  t h e i r  food  and r e f u s in g  to  
e a t .  When I  e n q u ire d  ab o u t t h i s  I  was t o l d  t h a t  th e y  
were a f r a i d  t o  e a t  i n  c a se  one o f  t h e i r  number was a 
w itc h  d o c to r  o r  w i t c h  and had p u t  a s p e l l  on the  fo o d .
This was o n ly  c o u n te re d  by e a t i n g  some o f  th e  food 
m yself  and g e t t i n g  my A f r ic a n  s t a f f  to  e a t  w i th  them. 
These a r e  exam ples o f  th e  p r i m i t i v e n e s s  o f  th e s e  
p e o p le .
C o n d i t io n s  w ere  rough and r e a d y .  The aim  was to  
p ro v id e  t r e a t m e n t ,  food and s h e l t e r  o n ly .  T here  were 
no f a c i l i t i e s  f o r  a n y th in g  e l s e .  Beds were n o t  
p ro v id ed  e x ce p t  f o r  the  v e ry  s i c k ,  b u t  t h e  p a t i e n t s  
who d id  n o t  p o s s e s s  b l a n k e t s ,  u s u a l l y  u sed  a s  c lo t h i n g  
were i s s u e d  w i t h  one each . The n o t  so  s i c k  had to  
s le e p  on th e  c o n c r e te  f l o o r s  o f  th e  s c h o o l  o r  o u t s id e  
i n  th e  b u sh .
T rea tm en t  was s t a r t e d  on 6 . 1 2 .5 2 ,  a l l  p a t i e n t s  
r e c e iv in g  i n t r a m u s c u l a r  p e n ta m id in e  i s e t h i o n a t e  -  
0.2G d a i l y  f o r  10 days f o r  an a d u l t ,  th e  dose  b e in g  
s u i t a b l y  reduced  f o r  s m a l l e r  c h i l d r e n .
The d i e t  a t  t h a t  tim e  c o n s i s t e d  o f  th e  fo l lo w in g
Maize Meal 12 o z . d a i l y .
Beans 4 o z .  d a i l y .
Ghee -J- o z . d a i l y .
S a l t .
I t  was t h e n  im p o s s ib le  t o  g e t  f r e s h  meat f o r  th e  
p a t i e n t s .  T h is  was o b v io u s ly  an u n s a t i s f a c t o r y  d i e t ,  
bu t I  hoped t h a t  i f  supp lem ented  by t h e i r  own 
in d ig in o u s  mawele -  g r u e l  made w i th  m i l l e t  -  i t  would 
not be d e f i c i e n t  i n  p r o t e i n .  V e g e ta b le s  were 
unpro c u r a b l e .
The L a b o ra to ry  A s s i s t a n t  was i n s t r u c t e d  to
p e rfo rm  a ld e h y d e  t e s t s  on a l l  new c a s e s  a d m it te d  by 
th e  H o s p i t a l  A s s i s t a n t  i n  a d d i t i o n  to  w h i te  b loo d  
c o u n ts ,  d i f f e r e n t i a l  c o u n ts ,  haem og lo b in  e s t im a t i o n s  
and b lood  s l i d e s  f o r  m a la r i a  p a r a s i t e s .  The H o s p i t a l  
A s s i s t a n t  was i n s t r u c t e d  to  see  t h a t  c a se s  had t h e i r  
p en tam id in e  c o u rs e s  and to  keep g e n e r a l  o r d e r .  I  
r e tu r n e d  to  K i t u i  on 6 .1 2 .5 2 ,  h av in g  to  a t t e n d  to  th e  
K i tu i  H o s p i t a l  and th e  p u b l i c  h e a l t h  o f  th e  d i s t r i c t  
i n  a d d i t i o n  to  k a l a  a z a r .
At t h e  same t im e ,  o r d e r s  w ere  g iv e n  f o r  th e  
c o n s t r u c t io n  o f  h u t s  a t  Mivukoni and T s e ik u ru .  One 
m easu ring  s i x t y  f e e t  by tw en ty  f e e t  was com pleted a t  
each  p l a c e  by th e  m idd le  o f  J a n u a ry  1953* K i tc h e n s  
were a l s o  b u i l t  a t  t h e  two p l a c e s .  The w a l l s  o f  th e s e  
b u i ld i n g s  were c o n s t r u c t e d  o f  a n t - p r o o f  p o le s  and 
d r i e d  mud and a l l  w ere  th a tc h e d  w i t h  g r a s s .  The work 
was communal l a b o u r ,  done by th e  p e o p le  o f  th e  l o c a t i o n  
on th e  o r d e r  o f  th e  D i s t r i c t  C om m issioner. On 
co m ple tion  o f  t h e s e  b u i l d i n g s ,  a f u r t h e r  two s i m i l a r  
h u ts  were o rd e re d  a t  T se ik u ru  and one more a t  
M ivukoni.
I n  a l l ,  97 c a s e s  w ere a d m it te d  f o r  t r e a tm e n t  d u r in g  
th e  month o f  December, b r i n g in g  th e  t o t a l  f o r  th e  l a s t  
f o u r  months o f  th e  y e a r  to  149 c a s e s  c o n s i s t i n g  o f  106 
males and 43 f e m a le s .  I n  J a n u a ry  117 m ales and 37 
fe m a le s ,  a  t o t a l  o f  154 c a s e s ,  w ere  a d m it te d  f o r  t r e a t ­
m e n t .  T h u s  i n  t h e  m o n t h s  o f  D e c e m b e r  1952 a n d  J a n u a r y  
1953 , 251 c a s e s  w e r e  a d m i t t e d .  To m e e t  t h i s  e n o r m o u s  
i n f l u x  o f  p a t i e n t s  a n  i n c r e a s e  i n  s t a f f  w a s  n e c e s s a r y .  
A M e d i c a l  O f f i c e r  D r .  J o h n  W r a y ,  w as  a p p o i n t e d  t o  
t a k e  o v e r  t h e  f u l l  t i m e  r u n n i n g  o f  t h e  tw o  t r e a t m e n t  
c e n t r e s  a t  T s e i k u r u  an d  M i v u k o n i ,  b u t  i t  w a s  f o u n d  
t h a t  t r e a t m e n t  w as  o f  s u c h  a  r o u t i n e  n a t u r e  t h a t  t h e  
p r e s e n c e  o f  a  f u l l - t i m e  m e d i c a l  o f f i c e r  w a s  n o t  
e s s e n t i a l .  He w a s  p o s t e d  t o  a n o t h e r  d i s t r i c t  o n  
5 . 3 .5 3 .  At t h e  end  o f  J a n u a r y  1953, a n  A s s i s t a n t  
H o s p i t a l  S u p e r i n t e n d e n t ,  M a j o r  P e n r o s e ,  w a s  a p p o i n t e d  
t o  a s s i s t  i n  t h e  a d m i n i s t r a t i o n .  H e ^ b e i n g  a  p r a c t i c a l  
man,  made  v e r y  g r e a t  i m p r o v e m e n t s .  W a t e r  w a s  now v e r y  
s c a r c e ,  t h e  t a n k  s u p p l y  h a v i n g  b e e n  u s e d  u p  an d  i t  w a s  
n e c e s s a r y  t o  b r i n g  w a t e r  f r o m  t h e  T a n a  R i v e r  16 m i l e s  
a w a y ,  a  c o s t l y  b u s i n e s s  w h i c h  d i d  n o t  p r o v i d e  a n  
a d e q u a t e  w a t e r  s u p p l y .  M a j o r  P e n r o s e ,  s h o r t l y  a f t e r  
h i s  a r r i v a l  a t  T s e i k u r u  o b t a i n e d  a  l o c a l  s u p p l y  o f  
w a t e r  b y  s i n k i n g  a  s h a f t  i n t o  a  n e a r b y  d r i e d - u p  r i v e r ­
b e d  an d  l a t e r ,  w h e n  t h i s  w a s  l i f c k l y  t o  b e  d e s t r o y e d  
b y  f l o o d  w a t e r  i n  t h e  r a i n s ,  b y  s i n k i n g  a  w e l l  o n  t h e  
r i v e r  b a n k .  T h i s  w e l l  p r o v i d e d  a n  u n f a i l i n g  s u p p l y  
o f  w a t e r ,  w h i c h  h o w e v e r  c o n t a i n e d  m a g n e s i u m  s u l p h a t e ,  
a  u s e f u l  t h i n g  f o r  A f r i c a n s  who t e n d  u s u a l l y  t o  b e
c o n s t i p a t e d ,  b u t  a  t r i f l e  t r y i n g  f o r  t h e  r e s i d e n t  an d  
v i s i t i n g  E u r o p e a n s !  M a j o r  P e n r o s e ’ s  s e c o n d  i m p r o v e m e n t

w a s  t h e  c o n c r e t i n g  o f  t h e  f l o o r s  o f  t h e  mud an d  t h a t c h  
h u t s .  P a t i e n t s  s l e e p i n g  o n  t h e  e a r t h  f l o o r s  c o m p l a i n e d  
t h a t  t h e y  w e r e  b e i n g  b i t t e n  b y  i n s e c t s  a t  n i g h t .
D e s p i t e  a t t e m p t s  t o  g e t  o n e ,  a  s p e c i m e n  w a s  n e v e r  
o b t a i n e d ,  b u t  i t  w a s  s u s p e c t e d  t h a t  p a t i e n t s  w e r e  
b e i n g  a t t a c k e d  b y  t h e  Congo P l o o r  M a g g o t  A u c h m e ro m y a .  
C o n c r e t i n g  o f  t h e  f l o o r s  w i t h  c e m e n t  an d  l o c a l l y  
p r o d u c e d  l i m e ,  made  b y  b u r n i n g  l i m e s t o n e ,  p u t  a n  end  
t o  t h i s  t r o u b l e .  T h i r d l y  M a j o r  P e n r o s e ’ s  a r r i v a l  
c o i n c i d e d  w i t h  t h e  a r r i v a l  o f  a  r e f r i g e r a t o r .  M ore  
a d e q u a t e  s u p e r v i s i o n  p l u s  f a c i l i t i e s  f o r  s t o r i n g  
m e a t  m ade  i t  p o s s i b l e  t o  i n c l u d e  m e a t  i n  t h e  p a t i e n t ’ s  
d i e t  o n  a  r a t i o n  o f  a t  l e a s t  h a l f  a  p o u n d  o f  m e a t  
d a i l y .  One g o a t  o r  s h e e p  p r o v i d e d  e n o u g h  m e a t  f o r  
a b o u t  t w e n t y  p e o p l e  d a i l y .
The  A f r i c a n  s t a f f  w as  g r a d u a l l y  i n c r e a s e d  t i l l  
i n  F e b r u a r y ,  i t  c o n s i s t e d  o f  t h e  f o l l o w i n g ,  d i v i d e d  
b e t w e e n  t h e  two p l a c e s .
H o s p i t a l  A s s i s t a n t s 4
L a b o r a t o r y  A s s i s t a n t s 1
G r a d e d  D r e s s e r s 2
U n g r a d e d  D r e s s e r s 10
D r i v e r 1
C o o k s 4
L a u n d r y  man 1
S w e e p e r s 4
O d d - J o b  Men 8
The c o m p l e t i o n  o f  h u t s  i n  F e b r u a r y  made  i t  p o s s i b l e  
t o  p r o v i d e  tw o t w e n t y  b e d d e d  w a r d s  a t  T s e i k u r u ,  o n e  
f o r  m a l e s  and  o n e  f o r  f e m a l e s ,  a n d  tw o  f i v e  b e d d e d
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w a r d s  a t  M i v u k o n i .  P r i o r  t o  t h i s ,  i t  w a s  d i f f i c u l t  
t o  f i n d  b e d  s p a c e  f o r  i l l  p a t i e n t s ,  b u t  o n  c o m p l e t i o n  
o f  t h e s e  w a r d s  a  new p o l i c y  w a s  a d o o t e d .  P a t i e n t s  
o n  a d m i s s i o n  w e r e  e x a m i n e d  a n d  a f t e r  a  c o m p u l s o r y  
w a s h  b e c a m e  e i t h e r  i n - p a t i e n t s  o r  o u t - p a t i e n t s .
T h e  r a t h e r  m o r e  i l l  b e c a m e  i n - p a t i e n t s  who w e r e  n u r s e d  
i n  b e d .  O u t - p a t i e n t s  w e r e  n o t  p u t  t o  b e d ,  b u t  w e r e  
p r o v i d e d  w i t h  f o o d ,  a  b l a n k e t  a n d  s l e e p i n g  s o a c e  i n  
a d d i t i o n  t o  t h e i r  t r e a t m e n t .  An o u t - p a t i e n t  who 
b e c a m e  m o re  i l l  o r  who d e v e l o p e d  c o m p l i c a t i o n s  
b e c a m e  a n  i n - p a t i e n t  a n d  a n  i n - p a t i e n t  who i m p r o v e d  
c o n s i d e r a b l y  b e c a m e  a n  o u t - p a t i e n t .  T h u s  we s a v e d  
b e d  s p a c e .  I  do n o t  c o n s i d e r  t h a t  i t  i s  n e c e s s a r y  
t o  p u t  a l l  c a s e s  o f  k a l a  a z a r  t o  b e d .  T h e  d i s e a s e  
h a s  a  s l o w  o n t s e t  l i k e  t r y p a n o s o m i a s i s  an d  e a r l y  
c a s e s  w i t h o u t  g r e a t  e m a c i a t i o n ,  o e d e m a  o r  c o m p l i c a t i o n s  
d i d  n o t  r e q u i r e  b e d  r e s t .  One g r o u p  o f  p a t i e n t s  m ore  
o r  l e s s  r e f u s e d  t o  go  t o  b e d  u n d e r  a n y  c i r c u m s t a n c e s .  
T hey  w e r e  t h e  W a t h a r a k a ,  a  t r i b e  who i n h a b i t  T h a r a k a  
L o c a t i o n .  T h e y  a r e  n o t  Wakamba a n d  h a v e  n o t h i n g  i n  
common w i t h  t h e m .  T h e i r  l a n g u a g e , a p p e a r a n c e  and  
c u s t o m s  a r e  d i f f e r e n t  and  t h e y  h a v e  b e e n  i n  p o s s e s s i o n  
o f  t h e i r  t e r r i t o r y  o n  b o t h  b a n k s  o f  t h e  T a r a  R i v e r  
f o r  m uch  l o n g e r  t h a n  t h e  Wakamba h a v e  owned K i t u i  
D i s t r i c t .  One o f  t h e i r  c u s t o m s  i s  f o r  t h e  women and  
g i r l s  t o  s l e e p  i n  t i n y  h u t s  m e a s u r i n g  s i x  f e e t  i n
d ia m e te r  w h i le  t h e  men and boys s l e e p  o u t s i d e ,  u s in g  
s to n e s  a s  p i l l o w s .  I n  v iew  o f  t h e s e  custom s, th e y  
r e f u s e d  to  s l e e p  i n  b eds  o r  i n  h u t s  a t  a l l ,  p r e f e r r i n g  
to  b u i l d  t h e i r  own sm a ll  p r i m i t i v e  h u t s  n e a r  th e  
d i s p e n s a r y .  E v e n tu a l ly  a f u r t h e r  l a r g e  h u t  and s t a f f  
q u a r t e r s  were b u i l t  a t  T s e ik u r u .  T h is  b ro u g h t  t h e  
t r e a tm e n t  c e n t r e  up to  th e  f o l l o w i n g • -
(a) The o r i g i n a l  d i s o e n s a ry  used  a s  a l a b o r a t o r y ,  
t r e a tm e n t  room, s t o r e s  and s t a f f  q u a r t e r s .
(b) S t a f f  q u a r t e r s  c o n s i s t i n g  o f  seven  rooms -  
c o n s t r u c te d  o u t  o f  mud, w a t t l e  and t h a t c h .
(c) A tw e n ty  bedded male ward and a tw e n ty  bedded 
fem a le  ward f o r  i n - p a t i e n t s .
(d) Two l a r g e  60 f e e t  lon g  h u t s  f o r  s l e e p in g  
q u a r t e r s  f o r  o u t - p a t i e n t s .
(e) A k i t c h e n .
( f )  Two s t o r e s  i n  th e  s c h o o l .
(g) Bathroom and la u n d r y .
(h) L a t r i n e s .
( i )  L iv in g  q u a r t e r s  f o r  M ajor P e n ro s e ,  and where I  
s ta y e d  on r o u t in e  v i s i t s .
Mivukoni c o n s i s t e d  o f  t h e  f o l l o w i n g : -
(a) The o r i g i n a l  d i s p e n s a r y  u sed  a s  a  t r e a tm e n t  room 
and two f i v e  bedded w ards and s t a f f  q u a r t e r s .
(b) Two l a r g e  h u t s  used  a s  s l e e p i n g  q u a r t e r s  f o r  
o u t - p a t i e n t s .
(c) A k i t c h e n .
(d) An o p e n - a i r  t r e a tm e n t  room -  a l a r g e  o p e n s id e d  
h u t .
(e) L a t r i n e s .
( f )  B a th  p l a c e  and l a u n d r y  p l a c e .
With r e g a rd  to  l a t r i n e s ,  i t  was found  to  be  
v i r t u a l l y  im p o s s ib le  t o  g e t  t h e  p a t i e n t s  to  u s e  them . 
I n  view o f  t h e  f a c t  t h a t  th e y  w ent i n d i s c r i m i n a t e l y  
i n  the  b u sh ,  i t  was n e c e s s a r y  to  c l e a r  th e  bush  f o r  a  
d i s t a n c e  o f  200 y a rd s  round th e  camps. The h e a t  o f  
th e  sun  d r i e d  f a e c e s  v e ry  r a p i d l y  and w h a te v e r  f l y  
menace t h e r e  was was o u t s i d e  th e  camp a r e a  and n o t  
i n s i d e !
When b o th  t r e a t m e n t  c e n t r e s  w ere  c o m p l e t e l y  
e s t a b l i s h e d ,  th e y  were ru n  by h o s p i t a l  a s s i s t a n t s  
under th e  s u p e r v i s i o n  o f  th e  A s s i s t a n t  H o s p i t a l  
S u p e r in te n d e n t  and were v i s i t e d  by  me. F o r  t h e  f i r s t  
few m onths, t h e y  w ere  v i s i t e d  t h r i c e  m o n t h l y ,  t h e n  
tw ice  m on th ly , and f i n a l l y  a t  m onth ly  i n t e r v a l s .  
T rea tm ent was r o u t i n e  and t h e  r o u t in e  w a s  f r e q u e n t ly -  
c h a n g e d  a s  I  found more e f f e c t i v e  o r  m o re  r a p id  
o f  t r e a tm e n t  -  based  on t r e a t i n g  c a s e s  i n  t h e  ivitui 
D i s t r i c t  H o s p i t a l .  The h o s p i t a l  a s s i s t a n t s  h a d  t© 
a c e r t a i n  amount o f  d i s c r e t i o n  i n  t r e a t i n g  
bu t t h e  c o m p l ic a t io n s  w ere  i n v a r i a b l y  s i m p l e  wimh a t
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pneumonia, d y s e n t r y  and v a r i o u s  haem orrhages  and i t  
was q u i t e  w i t h i n  t h e  powers o f  t h e  h o s p i t a l  a s s i s t ­
a n t s  to  t r e a t  them . Working u n d e r  th e  h o s p i t a l  
a s s i s t a n t s  w ere  th e  L a b o ra to ry  A s s i s t a n t s ,  Graded 
D r e s s e r s ,  D r e s s e r s ,  Cooks and t h e  r e s t .  As w i l l  b e  
se en ,  th e  sy s te m  worked v e ry  w e l l  i n d e e d ,  1 ,8 3 0  c a s e s  
of th e  d i s e a s e  b e in g  t r e a t e d  i n  th e  C e n tre s  i n  1953 
a l o n e , and 311  a t  K i t u i .
Such, t h e n ,  were th e  T rea tm en t C e n tre s  a t  
T se ik u ru  and Mivukoni and b o th  w ere  i n  o p e r a t io n  t i l l  
June 1953* By t h a t  tim e  th e  d i s e a s e  had sp re ad  i n  
epidem ic p r o p o r t i o n  t o  th e  s o u th ,  th ro u g h  Ngomeni 
l o c a t i o n  to  Nuu and Endau L o c a t io n s .  S ince t h e r e  
was g r e a t  need o f  a t r e a tm e n t  c e n t r e  i n  Nuu L o c a t io n  
and s i n c e ,  due to  th e  a d o p t io n  o f  a p a n ta m e d in e -  
p e n t o s t a i n  c o u r s e ,  c a s e s  could  be cured  more r a p i d l y ,  
i t  was c o n s id e re d  p o s s i b l e  and a d v is a b le  to  move th e  
Mivulfoni s t a f f  and equipm ent to  Nuu, where a  m inor 
t r e a tm e n t  c e n t r e  was b u i l t .  T se ik u ru  T rea tm en t C en tre  
was q u i t e  a d e q u a te  to  d e a l  w i th  c a se s  i n  t h e  n o r th  o f  
th e  d i s t r i c t ,  i n  view o f  th e  a d o p t io n  o f  t h e  s h o r t e r  
cou rse  o f  t r e a t m e n t .
I n  m id-June  1953, t r e a tm e n t  o f  c a s e s  a t  Nuu 
commenced, Mivukoni b e in g  c lo s e d  down. One l a r g e  
h u t ,  two k i t c h e n s  and l a t r i n e s  w ere c o n s t r u c te d  t h e r e .  
T rea tm en t o f  c a se s  was c a r r i e d  on a t  Nuu u n t i l  March 
1954, when, th e  in c id e n c e  o f  c a se s  h a v in g  f a l l e n
d r a s t i c a l l y ,  t h e  c e n t r e  w a s  c l o s e d  down, the staff 
and  e q u i p m e n t  b e i n g  moved t o  T s e i k u r u ,  w h i c h  wag 
t h e n  t h e  o n l y  c e n t r e  i n  o p e r a t i o n .  F i n a l l y ,  early in 
A p r i l  1954, T s e i k u r u  r e c e i v e d  f i v e  i n c h e s  of rain in 
one n i g h t  a n d  t h i s  d i d  c o n s i d e r a b l e  d a m a g e .  As a  
r e s u l t , t h e  e n t i r e  e s t a b l i s h m e n t  w a s  moved t o  
M i v u k o n i ,  w h i c h  c o n t i n u e d  i n  o p e r a t i o n  t i l l  t h e  w r i t e r  
l e f t  K i t u i  D i s t r i c t  i n  A p r i l  1955.
N U U  T R E A T M E N T  C E N T R E .
SIG N S AND SYMPTOMS.
The f o l lo w in g  w ere  o b se rv ed  i n  th e  c a se s  t r e a t e d  
I n c u b a t io n  P e r i o d ;
P r i o r  to  th e  o c c u r r e n c e  of c a se s  o f  k a la  a z a r  i n  
ep idem ic  p r o p o r t io n s  t h e r e  was no r o u t i n e  c o l l e c t i o n  
o f  s a n d f l i e s  i n  K i tu i  D i s t r i c t  n o r  was t h e r e  any 
n a t u r a l  o c c u r re n c e  w hich  m ight le a d  one to  suppose 
caused  th e  e p id em ic , so t h a t  i t  h a s  been  im p o s s ib le  
to  find, o u t  why l a r g e  numbers o f  u e o p le  su d d en ly  
a p p e a re d ,  s u f f e r i n g  from  k a la  a z a r .  C o n se q u e n tly ,
I  have  no i d e a  o f  th e  ’’se a so n  o f  i n f e c t i o n ” o f  the  
f i r s t  c a s e s .  I n  any c a s e ,  th e  o n se t  o f  th e  d i s e a s e  
i s  so g r a d u a l  and so i n s i d i o u s  t h a t  even i f  one d id  
know th e  d a te  o f  i n f e c t i o n  o f  a c a s e ,  th e  in c u b a t io n  
p e r io d  one cou ld  i n f e r  from  t h i s  knowledge would 
h a rd ly  be a c c u r a t e ,  s in c e  th e  o n s e t  o f  the  d i s e a s e  . 
would be a  v a r i a b l e  f a c t o r ,  depending  on th e  
i n d i v i d u a l s  p r e v io u s  h e a l t h  and what he meant by 
f e e l i n g  u n w e l l .  What i s  known however i s  th e  
d u r a t i o n  o f  th e  d i s e a s e  b e f o r e  seek in g  t r e a tm e n t .
The e a r l y  c a se s  com plained o f  h av ing  been  u n w e ll  f o r ,  
on an  a v e r a g e ,  f o u r  months d u r a t i o n .  Subsequent to  
th e  e s ta b l i s h m e n t  o f  t r e a tm e n t  c e n t r e s  a t  T se ik u ru  
and M ivukoni, t h e  news g o t  round th e s e  l o c a t i o n s  
t h a t  we were c u r in g  k a la  a z a r  and c o n se q u e n t ly  we 
began to  g e t  c a se s  o f v e ry  v a r i a b l e  d u r a t i o n s  o f
d i s e a s e  b e f o r e  seek in g  t r e a t m e n t .  C ases ap p ea re d  who 
had b e en  u n w e l l  f o r  a s  l i t t l e  as  one month and o t h e r s  
who c la im ed  to  have  b een  i l l  f o r  a s  lo n g  a s  e ig h t  
months o r  l o n g e r .  Where t h e s e  c la im s  f o r  l e n g th y  
d u r a t i o n  o f  t h e  d i s e a s e  were backed up by p ro found  
e m a c ia t io n  and o b v io u s ly  s e v e re  d i s e a s e ,  th e y  were 
b e l i e v e d ,  b u t  t h e r e  i s  no d o u b t  t h a t  many p e o p le  
who c la im ed  t o  have been  i l l  f o r  a y e a r  were 
e x a g g e ra t in g  i n  o r d e r  to  e n su re  t h a t  we a c c e p te d  
them f o r  t r e a t m e n t ,  n o t  t h a t  any d e f i n i t e  c a se s  o f  
th e  d i s e a s e  were e v e r  tu r n e d  wway. The d u r a t i o n  o f  
th e  d i s e a s e  was i n v a r i a b l y  abou t f o u r  months i n  th e  
e a r l y  p a r t  o f  th e  e p id e m ic ,  w i th  a few i n d i v i d u a l s  
c la im in g  to  have been  u n w e l l  f o r  s h o r t e r  o r  lo n g e r  
p e r i o d s .  L a t e r  on , a s  th e  peop le  began to  be a b le  to  
r e c o g n is e  th e  symptoms and s ig n s  o f  t h e  d i s e a s e  f o r  
th e m se lv e s ,  th e  d u r a t i o n  sh o r te n e d  t o ,  on an a v e ra g e ,  
two m onths . The o t h e r  f e a t u r e  which a l t e r e d  as  th e  
epidem ic and i t s  t r e a tm e n t  p r o g r e s s e d ,  was t h e i r  b e l i e f  
i n  th e  a b i l i t y  o f  th e  w i t c h  d o c to r s  to  cu re  t h e  
d i s e a s e .  The e a r l y  c a se s  and most o f th e  c a se s  seen  
du ring  the  f i r s t  s i x  months had been  th ro u g h  the  
hands o f  t h e  w i t c h  d o c t o r s .  Most c a se s  came w i th  
s e p t i c  o r  h e a l in g  b u m s  over th e  s p le e n  due to  th e  
a p p l i c a t i o n  o f  b u rn in g  embers o r  w i th  i n c i s i o n s  over 
the  l i v e r  and s p le e n  o r  i n  l i n e s  down oedematous 
l e g s .  Subsequent to  the  d i s c h a rg e  from  th e  t r e a tm e n t
c e n t r e s  o f  th e  f i r s t  cu red  c a s e s ,  th e  p r e s t i g e  o f  
t h e  w i t c h  d o c to r s  f e l l  c o n s id e r a b ly  and e v e n t u a l l y  
we g o t  c a s e s  d i r e c t .  B oth  th e  A d m in is t r a t io n  and 
o u r s e lv e s  sp re a d  p ropaganda  a b o u t  th e  need f o r  e a r l y  
and s k i l l e d  t r e a tm e n t  b u t  o u r  p ropaganda  made l i t t l e  
headway among s u p e r s t i t i o u s  p e o p le  t i l l  th e y  had se en  
f o r  th e m s e lv e s  th e  f a i l u r e  o f  the  w i tc h  d o c to r s  to  
cure  th e  d i s e a s e  and o u r  s u c c e s s .  As i t  w as , th e  
m ed ica l  a t t e n t i o n s  o f  th e  w i tc h  d o c to r s  were a 
profound n u is a n c e  a s  i n  th e  p re se n c e  of l e u c o p e n ia  
th e  s e p t i c  b u m s  and i n c i s i o n s  i n f l i c t e d  on th e  
p a t i e n t s  who l a t e r  came to  us  to o k  a lo n g  tim e to  
h e a l .

CLINICAL FEATURES.
(a) SYT/TPT QMS.
At f i r s t ,  p a t i e n t s  com plained  o f  s e v e r a l  symptoms 
but e v e n t u a l l y ,  a s  t h e  d i s e a s e  became known th e y  
complained o n ly  o f  k a l a  aza  ( th e  l e t t e r  nr n b e in g  a b s e n t  
from t h e i r  lan g u a g e)
Weakness was by f a r  th e  commenest c o m p la in t .  I n  
advanced c a s e s ,  i t  was commonly a s s o c i a t e d  w i t h  
g i d d i n e s s .
Loss of w e ig h t  was a common c o m p la in t ,  b u t  n o t  
as common a s  w eakness .
Many c a s e s  com plained o f  e n la rg em en t o f th e  s p le e n  -
t \
wengu, and p a in  i n  th e  s p l e e n .  S ince  m a la r i a  i s  w ide­
s p re a d ,  th e y  a l l  know where t h e i r  s p le e n s  a r e ,  u n l ik e  
E uropeans , and know v e ry  w e l l  when th e y  have e n la rg e ­
ment o f  th e  o rg a n .
E ever was n o t  a l  a l l  a  common c o m p la in t ,  n o th in g  
l i k e  so common as  th e  co m p la in t  o f  w eak n ess ,  l o s s  o f  
w eigh t o r  sp leno m eg aly .
The above were th e  symptoms, combined w i th  
c o m p la in ts  a b o u t  c o m p l ic a t io n s  such a s  pneumonia and 
d y s e n t r y .  Symptoms were a lw ays v e ry  few and v e ry  
s im p le .
(b) SIGNS.
A v e r y  n o ta b l e  s i g n  was m e n ta l  a p a th y  and 
d e p r e s s io n .  I  do n o t  r e f e r  t o  m e n ta l  d e p r e s s io n  
due to  b e in g  i l l  su c h  a s  one f i n d s  i n  o t h e r  d i s e a s e s .  
Kala a z a r  c a s e s  a r e  m arkedly  d e p re s s e d  and a p a t h e t i c ,  
even t h e  e a r l y  c a s e s .  T h is  was such a marked f e a t u r e  
t h a t  f r e q u e n t l y  one could p ic k  c a se s  o u t  o f  a crowd 
o f  A f r ic a n s  by lo o k in g  a t  t h e i r  f a c e s .  They s i t  
around i n  a s t a t e  o f  h o p e le s s  d e j e c t i o n  and when 
q u e s t io n e d  th e y  ta k e  a  lo n g  tim e  to  r e p l y  -  f r e q u e n t l y  
f o r g e t t i n g  th e  q u e s t io n .  This i s  i n  marked c o n t r a s t  
to  t h e i r  u s u a l  c h e e r f u ln e s s  and v o l u b i l i t y  i n  h e a l t h ,  
o r  even  when s u f f e r i n g  from  o t h e r  d i s e a s e s .  I  c o n s id e r  
th a t ,  m en ta l  d e p r e s s io n  i s  a marked f e a t u r e  o f  th e  
d i s e a s e .  Why i t  should  be so I  d o n ’ t  know, b u t  would 
su g g e s t  t h a t  a sL e ish m an ia  i s  one o f  th e  T rypanosom idae , 
i t  may p roduce  a  t o x i n  s i m i l a r  to  th o s e  o f  Trypanosoma. 
N u t r i t i o n ;
N u t r i t i o n  n a t u r a l l y  v a r i e d  a c c o rd in g  to  th e  
d u r a t i o n  o f  t h e  d i s e a s e ,  b u t  i n  g e n e r a l  w a s te in g  was 
marked. I n  most c a se s  e m a c ia t io n  was f a r  i n  advance 
of th e  p a t i e n t s  d e g re e  o f  i l l n e s s  and most p a t i e n t s  
were a b le  to  w alk  to  t h e  t r e a tm e n t  c e n t r e s  -  o f t e n  as  
much a s  tw en ty  m ile s  f o r  t r e a tm e n t .  I n  most c a se s  th e  
r i b s  were p ro m in e n t ,  w i th  sunken i n t e r s p a c e s  and th e  
sm a lln e s s  o f  th e  c h e s t  was i n  marked c o n t r a s t  to  th e

prom inence o f  th e  abdomen. I n  advanced  c ase s  the  l im bs 
were so a t r o p h i e d  t h a t  the  k n e e ,  a n k le  and elbow 
s tood  ou t a s  p ro m in e n t  s w e l l in g s  on s t i c k - l i k e  l im b s .  
The a v e ra g e  w e ig h t  o f  p a t i e n t s  on a d m iss io n  a re  g iv e n  
below
MALES
Age g roup
i n  y e a r s  0+ 5+ 6+ 9+ 12+ 15+ A du lts
W eights i n
pounds 20 .5  30 .5  44 61 65 84 111
S t r i k in g  ex trem es  o f  e m c ia t io n  i n  t h e s e  age g roups were 
as  f o l l o w s : -  
Age groups
i n  y e a r s  0+ 3+ 6+ 9+ 12+ 15+ A du lts
W eights i n
pounds -  21-44 29-67 42-85 50 -90  53-111 b6-146
FEMALES
Age g roups
i n  y e a r s  0+ 3+ 6+ 9+ 12+ 15+ A du lts
W eights i n
pounds 20 35 42 65 5 9 78 94
S t r i k in g  ex trem es  o f  e m a c ia t io n  i n  t h e s e  g roups w e re : -  
Age g roups
i n  y e a r s  0+ 3+ 6+ 9+ 12+ 15+ A du lts
W eights i n
pounds -  28-40 55-65 44-82 51-80  75-87 76-129
The p h o to g rap h s  o f  c a se s  i l l u s t r a t e  t y p i c a l  c a se s  
and w i th  such c a se s  one could  commonly d e m o n s tra te  
b o th  myokymia and m y o ta t ic  i r r i t a b i l i t y .
H a ir  C hanges:
These w ere n o t  marked n o r  common e x c e p t  i n  young 
c h i l d r e n  u n d e r  the  age o f  s i x  y e a r s  and i n  a l l  
advanced c a s e s .  Changes resem bled  th o s e  o f  k w a sh io rk o r .  
F i r s t  changes were t h in n in g  o f  th e  h a i r  and a l o s s  o f  
i t s  n a t u r a l  " k in k in e s s "  and th e s e  were fo l lo w ed  by 
th e  h a i r  a c q u i r in g  a s l i g h t l y  r e d d i s h  t i n t .  These 
changes re sp o n d ed  on ly  v e ry  s low ly  to  t r e a tm e n t .  The 
s p le e n  would d i s a p p e a r  c o m p le te ly ,  th e  f e v e r  cease  
and th e  p a t i e n t  g a in  i n  w e ig h t  b e fo r e  t h e r e  was any 
improvement i n  th e  h a i r  c o n d i t i o n .
P ig m e n ta t i  o n :
This was no t  a t  a l l  common b u t  o c cu rred  u s u a l ly  
i n  th e  same p a t i e n t s  a s  e x h ib i te d  h a i r  changes , t h a t  
i s ,  young c h i l d r e n  and advanced c a s e s .  Again i t  
resem bled  th e  s k in  changes o f  k w a sh io rk o r  and u s u a l ly  
to o k  th e  form  o f  d a rk  g la z e d  p a tc h e s  on th e  e x te n s o r  
a s p e c t s  o f  th e  lim bs -  commonly th e  f r o n t s  o f  the  
l e g s ,  where th e  s k in  had a t h i n  a t r o p h i c  a p p e a ra n c e .  
A lthough I  have no f i g u r e s  to  prove i t ,  I  g o t  the  
im p re s s io n  t h a t  s k in  changes c le a re d  up more r a p i d l y  
th a n  th e  h a i r  ch an g es .
Oedema;
Oedema was n o t  commonly m ass iv e .  Out o f  f i v e  
hundred  c a se s  chosen  a t  random, s e v e n ty  s i x  a r e  
re c o rd e d  a s  h av ing  oedema and o f  th e s e  e ig h t  had a
c o n s id e r a b le  amount o f  oedema. I  was p a r t i c u l a r l y  
i n t e r e s t e d  i n  c o r r e l a t i n g  th e  o c c u r re n c e  o f  oedema 
w i th  th e  r e s u l t s  o f  the  a ld e h y d e  t e s t ,  so c a se s  were 
p a r t i c u l a r l y  c a r e f u l l y  examined i n  t h i s  r e s p e c t ,  i n  
most c a se s  o f  k a la  a z a r ,  f i r m  d i g i t a l  p r e s s u r e  
r e v e a le d  s l i g h t  p a lp a b le  oedema b u t  no v i s u a l  oedema.
I n  abou t a s i x t h  o f  th e  c a s e s ,  v i s u a l  oedema o c c u rre d  -  
th e  p i t t i n g  c e a s in g  h a lfw ay  be tw een  th e  knee and th e  
a n k le  and i n  a  v e ry  few (8 i n  5 00) p i t t i n g  ex tended  
up to  th e  knee and was d e m o n s trab le  i n  t h e  h a n d s .  I n  
s e v e r a l  c a s e s ,  m assive  oedema o f  th e  sc ro tum  and 
v u lv a  were s e e n .  Abdominal a s c i t e s  was n o t  s e e n .
Lymph E la n d s :
S ince m inor wounds o f  th e  f e e t  and l e g s  and l e g  
u l c e r s  a r e  common i n  A f r i c a ,  i t  i s  common to  f in d  some 
d e g re e  o f  en la rgem en t o f  th e  i n g u i n a l  lymph g la n d s  i n  
p eo p le  who a r e  n o t  s u f f e r in g  from k a la  a z a r ,  b u t  
en la rg em en t o f th e  c e r v i c a l ,  a x i l l a r y  and e n i t r o c h l e a r  
g la n d s  i s  n o t  common i n  h e a l th y  p e o p le .  I n  a l l  c a se s  
o f k a la  a z a r ,  t h e r e  was some d e g re e  o f  en la rgem en t 
o f  one o r  a l l  o f  th e s e  g ro u p s .  These groups were 
n o t  a lw ays e q u a l ly  e n la rg e d ,  th e  a x i l l a r y  g lan d s  
m ight b e  l a r g e  and easy  to  f e e l  w h i le  th e  c e r v i c a l  
g la n d s  and e p i t r o c h l e a r s  were sm a ll  o r  v i c e  v e r s a ,  
b u t  i n  a l l  c a se s  t h e r e  was e v id en ce  o f  an  abnorm al 
g l a n d u l a r  en la rg em en t somewhere. The a x i l l a r y
g la n d s  w ere  v e ry  commonly e n la rg e d  and easy  to  f e e l .
They v a r i e d  c o n s id e r a b ly  i n  s i z e  from  sm a ll  ha rd  
g la n d s  the  s i z e  o f  a  r a i s i n  to  l a r g e  s o f t e r  g la n d s  
the  s i z e  o f  a b ro ad  b e a n .  They w ere a lw ays m obile  
and n o n - t e n d e r .  I n  no case  d id  s u p p u ra t io n  o c c u r .  
G la n d u la r  en la rg em en t was so i n v a r i a b l e  even i n  v e ry  
e a r ly  c a se s  t h a t  I  r e g a rd e d  i t  was a s in e  qua non in  
th e  d i a g n o s i s  of k a la  a z a r .
R e s p i r a to r y  System ;
There were no s p e c i f i c  s i g n s .  C hronic  b r o n c h i t i s  
due to  m a la r ia  and d u s t  a re  common and c o n se q u e n t ly  
oae f r e q u e n t l y  heard  rh o n ch i  and r a l e s  on c h e s t  
e x am in a t io n ,  b u t  I  d id  no t r e g a rd  them as  be ing  due 
to  k a la  a z a r  b u t  due to  o t h e r  d i s e a s e .  Broncho­
pneumonia o r  c o n s o l id a t i o n  o f  a lo b u le  due to  
i n f e c t i o n  superim posed  upon w eakness due to  k a la  
a z a r  were o c c a s i o n a l l y  seen  e s p e c i a l l y  i n  c h i l d r e n .  
C a rd io v a s c u la r  System :
No s p e c i f i c  h e a r t  changes were s e e n ,  b u t  ta c h y ­
c a r d i a  due t o  seco n d a iy  anaem ia was common.
C a s t r o - I n t e s t i n a l  System ;
F u r r in g  of th e  tongue was i n v a r i a b l e ,  b u t  was due 
most l i k e l y  t o  the a lm ost i n v a r i a b l e  c o n s t i p a t i o n  from  
which A fr ica n s  s u f f e r .
The s i z e  of th e  abdomen v a r i e d  w i th  th e  d eg ree  
o f  sp len o m eg a ly . I n  e a r ly  c a se s  where th e  s p le e n
was two o r  t h r e e  f i n g e r s  e n la r g e d ,  t h e r e  was no
p ro tu b e ra n c e  of th e  abdomen, b u t  i n  l a t e  c a se s
where t h e  lo w e r  p o le  o f  th e  s p l e e n  was w e l l  i n t o
tine r i g h t  i l i a c  f o s s a ,  th e  abdomen was enormous, i n
marked c o n t r a s t  to  th e  w a s te in g  o f  th e  r e s t  o f  th e
body. Abdominal a s c i t e s  was n o t  s e e n .
Splenom egaly;
The s p le e n  was e n la ig e d  i n  a l l  c a se s  and was
f r e q u e n t ly  t e n d e r .  I n  view of th e  f a c t  t h a t  v e ry
l a r g e  numbers o f  c a se s  had to  be d e a l t  w i th  by a
l im i te d  s t a f f ,  th e  s i z e  o f  th e  s p le e n  was rec o rd ed  i n
f i n g e r  b r e a d th s  from  th e  c o s t a l  m argin  tow ards  th e
u m b i l i c u s .  I t  was no ted  t h a t  t h e s e  enormous sp le e n s
appeared  to  move a b o u t  q u i t e  a l o t  and a s p le e n  which 
h l A S
observed  on one day  to  be l y in g  over to  t h e  r i g h t  o f
A
th e  m id l in e  of th e  abdomen w i th  i t s  t i p  f i v e  f i n g e i v  
b r e a d th s  from  t h e  c o s t a l  m arg in  might w e l l  be  found 
two days l a t e r  to  be e n t i r e l y  on th e  l e f t  s id e  o f  
th e  abdomen tow ards  th e  l e f t  i l i a c  f o s s a  w i th  i t s  t i p  
s i x  o r  seven f i n g e r - b r e a d t h s  from  th e  c o s t a l  m arg in . 
S ince one f i n d s  t h a t  i f  one keeps a d o u b t f u l  case  
w i th o u t  t r e a t i n g  him t h a t  the  s p le e n  e n la r g e s ,  one 
might ex pec t  t h a t  a  p a t i e n t  who had been i l l  f o r  
e ig h t  months on ad m iss ion  would have a l a r g e r  s p le e n  
th a n  one who had been i l l  f o r  on ly  two m onths.
However, t h i s  was n o t  s o .  There a p p ea rs  to  be no
c o r r e l a t i o n  be tw een  th e  d u r a t i o n  o f  t h e  i l l n e s s  on 
a d m iss io n  and th e  s i z e  o f th e  s p le e n .
The d e g re e  o f  e n la rg e m e n t  o f  s p l e e n s ,  i n  f i n g e r -  
b r e a d t h s ,  w i th o u t  t a k in g  i n t o  account, d u r a t i o n  o f  th e  
i l l n e s s ,  w ere  a s  f o l lo w s ,  th e  f i g u r e s  r e p r e s e n t i n g  
the  number o f  p a t i e n t s : -
Age EINGER-BREALTHS OE SPLENIC ENLARGEMENT
Group 1 2 3 4 5 6 7 8 9 Tota!
0+ - 1 2 4 1 - - - - 8
3+ - - 6 16 13 1 2 1 - 39
6 + 1 5 11 16 34 13 8 2 2 92
9+ - 2 - 7 20 14 1 3 - 47
12+ - 2 6 8 8 16 9 8 1 58
15 + - 3 3 1 6 12 2 5 1 33
Adult s - 5 19 33 31 89 19 24 3 223
TOTAL 1 18 47 85 113 145 41 43 7 500
From t h i s  t a b l e  39$ of a d u l t  s p le e n s  were s i x  
f i n g e r - b r e a d t h s  e n la r g e d .  6 8 .6 #  were i n  th e  group 
4 ,  3 and 6 f i n g e i ^ b r e a d t h s , 20.6°* were l a r g e r  and 
1 0 .8 #  were s m a l l e r  th a n  t h i s  g ro u p . There  was no 
d i f f e r e n c e  betw een th e  sex es  i n  th e  s i z e  o f  the  
s p le e n  on a d m iss io n .
H epatom egaly :
Out o f  th e  f i v e  hundred c a se s  u n d e r  rev ie w , 331 
i . e .  6 6 .2 #  had some d eg re e  of l i v e r  e n la rg em en t.  The 
l i v e r  was f i r m ,  smooth and s l i g h t l y  t e n d e r .  Average 
s i z e s  o f  l i v e r  en la rgem en t f o r  t h e  v a r i o u s  age g rou ps
and th e  number i n  each age g roup  showing en la rg em en t
were as  f o l l o w s : -
AGE GROUPS OF PATIENTS IN YEARS 
0+ 3+ 6+ 9+ 12+ 15+ A d u lts
Average
s i z e  o f  1 .5  1 .4  1 .8  2 2 .1  1 .6  2
l i v e r  in
{tn^r bread l'h$
No. o f
p a t i e n t s  2 20 64  35 44 17 149
T here  was no sex  d i f f e r e n c e  i n  th e  d e g re e  o f  
e n la rg em en t and no v a r i a t i o n  a c c o rd in g  to  th e  d u r a t i o n  
o f th e  i l l n e s s  on a d m iss io n .  Abdominal a s c i t e s ,  
c apu t medusae o r  o t h e r  s i g n s  o f  engorgement o f  th e  
p o r t a l  sys tem  were n o t  s e e n .
G e n i to u r in a r y  System ;
T here  were no s p e c i f i c  s i g n s .  U rine  ex am in a tio n  
was n e g a t iv e  o r  pus c e l l s  and a l i t t l e  albumen 
d e m o n s tra te d  -  t h e s e  l a t t e r  due to  c h ro n ic  g o n o rrh o e a .  
Nervous System :
No a b n o r m a l i t i e s  were d e te c t e d  a p a r t  from m enta l 
d e p r e s s io n  a l r e a d y  d i s c u s s e d .
LABORATORY INVESTIGATIONS:
W hile a t t e m p t s  w ere  made to  g e t  i n v e s t i g a t i o n s  
c a r r i e d  ou t on a l l  c a s e s ,  we were hampered by two 
f a c t o r s ,  namely s h o r ta g e  of l a b o r a t o r y  a s s i s t a n t s  
and th e  r a t e  a t  w h ich  c a se s  p r e s e n te d  th em se lv e s  
f o r  t r e a tm e n t .  T h ere  was one l a b o r a t o r y  a s s i s t a n t  
a t  th e  K i tu i  H o s p i t a l ,  who d id  an  enormous amount o f  
work and d id  i t  w e l l ,  b u t  th e  l a b o r a t o r y  a s s i s t a n t s  
employed a t  T se ik u ru  w ere n o t  s a t i s f a c t o r y .  The f i r s t  
one was a r r e s t e d  and im p riso n e d  f o r  crime w i th in  
s e v e r a l  months o f  s t a r t i n g  work a t  T s e ik u ru .  His 
s u c c e s s o r  worked s a t i s f a c t o r i l y ,  b u t  was d ep o rted  
f o r  t a k in g  th e  Mau Mau o a th .  T h e r e a f t e r  we had no 
l a b o r a to r y  a s s i s t a n t s  i n  the  k a la  a z a r  a r e a ,  a s  th e y  
ap p ea re d  to  be  n o t  w o r th  t h e i r  n u is a n c e  v a lu e  and i n  
any c a se  i t  was easy  to  r e c o g n iz e  c a se s  of k a la  a z a r .  
With r e g a rd  to  the  o th e r  f a c t o r ,  r a p id  i n f l u x  o f  
p a t i e n t s ,  i t  i s  s u f f i c i e n t  to  p o i n t  o u t  t h a t  i n  A p r i l  
195 3 t h e r e  were 312 a d m is s io n s .  D e sp i te  a l l  t h i s ,  a 
f a i r  amount o f  l a b o r a to r y  work was done. The fo l lo w in g  
a r e  based  on f i v e  hundred c a s e s  chosen  a t  random from  
p a t i e n t s  t r e a t e d  a t  K i tu i  D i s t r i c t  H o s p i t a l  and th e  
T re a t im n t  C e n t r e s .
Blood p i c t u r e .
(a) Haemoglobin V a lu es .
A l l  haem og lob ins  were e s t im a te d  w i t h  a S a h l i
haem o g lob ino m eter .  Of 361 haem oglob ins  e s t im a te d  th e  
average  was 5 6 .7 $ .  There  was no s i g n i f i c a n t  d i f f e r e n c e  
i n  v a lu e s  be tw een  age  g ro u p s .  The d i s t r i b u t i o n  o f  
l e v e l s  ab ou t the  av e rag e  a re  g iv e n  i n  t h e  t a b l e  below
Haemoglobin Male Pemale
p e rc e n ta g e Cases Cases
0+ 0 0
10+ 1 0
20+ 6 2
30+ 22 7
40+ 49 22
50+ 83 41
60+ 60 19
70+ 25 5
80+ 9 1
90+ 8 0
100 1 0
TOTALS 264 97
7 2 .7 #  o f  m ales  had haem oglob in  l e v e l s  be tw een  4-0$ 
and 69$ and 8 4 .5 $  of fem a le s  were i n  t h i s  r a n g e .
I n  b6 c a s e s  i n  th e  s e r i e s  w ith  p o s i t i v e  s p le e n  
p u n c tu r e s ,  t h e  rang e  o f  haem oglobin  l e v e l s  was a s  
f o l lo w s
Haemoglobin Number o f
p e rc e n ta g e case s
30+ 4
40+ 14
50+ 15
60+ 19
70+ 10
80+ 2
90+ 2
66
7 2 .7 $  l i e  i n  the  range 40$ t o  6 9$. Extrem es i n  
t h i s  group were 30$ and 96$. T his l a t t e r  p a t i e n t
(w ith  96$ haem oglob in ) was an  a d u l t  male who had been  
u n w e ll  f o r  t h r e e  months b e fo r e  coming f o r  t r e a tm e n t .
On a d m is s io n  h i s  w e ig h t  was 5 3 1 b s , h i s  s p le e n  s i x  
f i n g e r - b r e a d t h s  e n la rg e d  and h i s  l i v e r  t h r e e  finger^- 
b r e a d t h s .  Aldehyde t e s t  was p o s i t i v e  i n  f i v e  m in u te s .  
His w h i te  b lood  count was 5 ,1 0 0  w i th  17$ n e u tro p h i lS fe . 
E o s in o p h i l s  w ere  a b s e n t .  S o leen  p u n c tu re  was p o s i t i v e .  
He was u n d e r  t r e a tm e n t  f o r  b9 d ay s  and was t r e a t e d  w i th  
t e n  i n j e c t i o n s  o f  u r e a s t ib a m in e  0.05 gm I .V .  -  0.25 
gm .I .V . and two 2G c o u rs e s  o f  p e n ta m id in e .  The 
i n t e r e s t i n g  th in g  was t h a t  h i s  haem oglobin  dropped 
a f t e r  a d m iss io n  and was on ly  50$ ha lfv /ay  th ro u g h  
t r e a tm e n t  i . e .  a  l e v e l  which one would ex p ec t  i n  view 
o f  h i s  c l i n i c a l  c o n d i t i o n .  This o c c u r re d  d e s p i t e  
a d m i n i s t r a t i o n  o f  f e r r o u s  s u l p h a t e .  On d i s c h a r g e ,  h i s  
haem oglobin  was 75$ and h i s  s p le e n  one f i n g e r - b r e a d t h  
e n la rg e d .
The ca se  w ith  th e  30$ haem oglobin  was a  male , 
f i f t y  y e a r s  of a g e ,  who had been  i l l  f o r  two m onths.
On a d m is s io n ,  h i s  w e ig h t  was 1091bs, h i s  sp le e n  s i x  
and h i s  l i v e r  one f i n g e r - b r e a d t h  e n la r g e d .  H is red  
b lood  count was 1 ,9 0 0 ,0 0 0 ,  h i s  w h i te  b lood  count 
1 ,70 0  w i th  4-0$ n e u t r o p h i l s  and a b s e n t  e o s i n o p h i l s .  
Aldehyde t e s t  was p o s i t i v e  ( tw en ty  m inu tes)  and h i s  
s p le e n  p u n c tu re  p o s i t i v e .  He was t r e a t e d  w ith  f i f t e e n  
i n j e c t i o n s  o f  u r e a  s t ib a m in e  ( 0 .OS'- 0 .25 G I .V )  and
a 2 gm. c o u rse  o f  p e n ta m id in e .  D u ra t io n  o f  t r e a tm e n t  
was 78 days and on d is c h a rg e  h i s  s p le e n  was no lo n g e r  
p a lp a b l e  and h i s  haem oglob in  6 0 $
Red Blood C o u n ts .
Haemoglobin e s t im a t i o n s  w ere  done r a t h e r  th a n  
red  b lood c o u n ts  b u t  107 were r e c o r d e d .  The av erage  
f i g u r e  was 2 ,7 0 0 ,0 0 0 / cmm w i th  a d i s t r i b u t i o n  as 
fo l lo w s
Count i n  
M i l l io n s
0.5 + 
1 . 0+
1.5  + 
2 . 0 +
2.5 + 
3 .0+
3 .5  + 
4 .0+
4.5  +
No. o f c a se s
2
0
10
29
28
24
8
5
1
No. o f  c ase s  w i th  
P o s i t i v e  Spleen  
■Juncture
0
0
5
13
10
6 
3 
1 
0
TOTAL
Average
107 38
2 ,6  00 ,0002 ,7 0 0 ,0 0 0
A n is o c y to s i s ,  p o i k i l o c y t o s i s  and r i n g - s t a i n i n g  
were commonly s e e n .
L eucocy te  C o u n ts .
I n  th e  s e r i e s ,  349 were r e c o rd e d ,  th e  average  
b e in g  3,900/cmm. The d i s t r i b u t i o n  was a s  f o l l o w s : -
Count i n  th o u sa n d s .  
1+
1.5 +
2 +
2.5  +
3+
3 .5  +
4+
4 .5  +
Numb e r  o f  c a s e s . 
5
24
54
55 
44 
30 
39 
19
5 + 19
5 .5  + 9
6 +  11
6 .5 +  12
7+ 28
TOTAL 349
8 .3 $  of th e  o a se s  had a w h i te  b lood  count l e s s
th a n  2 ,0 0 0  and 6 0 .8 $  w ere l e s s  th a n  4,000/cmm.
I n  66 c a se s  w ith  p o s i t i v e  s p le e n  p u n c tu r e s ,  whose
c o u n ts  were r e c o r d e d ,  th e  average  f i g u r e  was 3 ,100
w ith  a d i s t r i b u t i o n  as  f o l l o w s : -
Count i n  th o u s a n d s .  Number o f  c a s e s .
1+ 5
1 .5+  9
2+ 13
2 .5 +  11
34- 8
3 .5+  5
4+ 8
4 .5 +  1
5+ 5
5 .5 +  0
6 +  . 0 
7+ 0
TOTAL 66
I n  t h i s  group 1 8 .1 $  had a count l e s s  th a n  2000 
and 7 4 .2 $  were l e s s  th a n  4000/cimn.
D i f f e r e n t i a l  Leucocyte  Counts .
I n  the  t o t a l  s e r i e s ,  315 d i f f e r e n t i a l  co un ts  were 
r e c o rd e d .  The g r a n u l a r  l e u c o c y te s  were i n v a r i a b l y  
d e p re s s e d  and the  lym phocytes r a i s e d .  Monocytes were 
a t  t h e i r  u s u a l  l e v e l  -  a m onocy tosis  was n e v e r  seen . 
The average  f i g u r e  f o r  n e u t r o n h i l  polymorphs i n  th e  
s e r i e s  was 3 2 .5 $ w i th  a  d i s t r i b u t i o n  a s  f o l l o w s : -
P e rc e n ta g e  of 
N e u t r o p h i l  polym orphs
N um ber o f  N um ber o f  c a s e s
C a s e s  w i t h  P o s i t i v e
S p l e e n  p u n c t u r e s
10+ 
15 + 
2 0 +  
25 + 
30+ 
35 + 
4-0+ 
45 + 
50+ 
6 0 + 
70+
5
27
51
56
47
48 
29 
29 
17
5
1
0
3-
13
11
10
11
8
7
2
0
0
TOTALS 315 65
A v e r a g e  p e r c e n t a g e  
o f  P o l y m o r p h s 32.5 3 * .?
I n  on ly  7 .3 $  o f  th e  t o t a l  number o f  315 c a se s  were 
th e  n e u t r o p h i l s  above 50$ .
I t  i s  n o ta b le  t h a t  i n  th e  349 t o t a l  le u c o c y te  
co u n ts  re c o rd e d  51 were more th a n  6 ,0 0 0  in c lu d in g  
28 more th a n  7 ,0 0 0 ,  t h a t  i s ,  a p p a r e n t ly  n o rm al,  b u t  
th e  d i f f e r e n t i a l  c o u n ts  were abnorm al, th e  av erage  
f i g u r e  f o r  n e u t r o p h i l  l e u c o c y te s  b e in g  on ly  3 5 .4 $ .
The fo l lo w in g  a r e  exam ples: -
(1) A male c h i ld  of f i f t e e n  months of age was 
a d m it te d  s u f f e r i n g  from  k a la  a z a r  w i th  broncho­
pneum onia. H is t o t a l  l e u c o c y te s  were 15 ,200  p e r  
cubic  m i l l im e t r e  b u t  o n ly  32$ o f  them were 
n e u t r o p h i l s .  The h ig h  polymorph count was o b v io u s ly  
due t o  bronchopneum onia .
(2) i n  a n o th e r  case  w i th  a h ig h  b lood  coun t o f  
6 ,2 0 0  and a p o s i t i v e  sp le e n  p u n c tu re ,  t h e  d i f f e r e n t i a l
n e u t r o p h i l  count was 37$ and th e  a p p a re n t  n o rm a l i ty  
o f  th e  t o t a l  l e u c o c y te  count was due to  am o e b ia s is  i n  
a d d i t i o n  to  k a la  a z a r .
E o s in o p h i l s  were a b s e n t  i n  233 c a se s  out o f  th e
t o t a l  of 315 , t h a t  i s ,  i n  7 3 .9 $  o f  th e  c a s e s .
D i s t r i b u t i o n  was a s  fo l lo w s
P e r  c e n t  age of Number of
E o s in o p h i l s  c a se s
0 233
1$ 42
2$ 23
3$  8
4$ 3
More th a n  4$  6
315
S i m i l a r  f i g u r e s  o c c u r r e d  i n  c a s e s  w i t h  p o s i t i v e
s p l e e n  p u n c t u r e s
P e r c e n t a g e  o f  N um ber o f
E o s i n o p h i l s  c a s e s
0 51
1$ 9
2$ 2
3$  3_
65
To sum u p ,  th e  le u c o c y te  c o u n t  was below 4000 i n  
6 0 . 8$  o f  th e  c a se s  and the  average  n e u t r o p h i l  count 
was 3 2 .5 $ .  I n  on ly  7 .3 $  o f  the  ca se s  was the 
n e u t r o p h i l  co un t above 50$. Where t h e  t o t a l  
l e u c o c y te  count was above 6000, t h e  average  n e u t r o p h i l  
count was 3 5 .4 $  and t h e r e  was seco n d a iy  i n f e c t i o n .  
D e p re s s io n  of th e  l e u c o c y te s  and n e u t r o p h i l s  was so
i n v a r i a b l e  t h a t  i t  was a s in e  qua non of d i a g n o s i s .
An a p p a r e n t l y  norm al o r  r a i s e d  l e u c o c y te  count was 
alw ays a s s o c i a t e d  w ith  a low n e u t r o p h i l  count and 
was a n  i n d i c a t i o n  o f  secondary  i n f e c t i o n  o r  o th e r  
d i s e a s e .
Aldehyde T e s t ;
Aldehyde t e s t s  w ere  perform ed on a l l  p a t i e n t s  
e x ce p t  young c h i l d r e n ,  from  whom i t  was d i f f i c u l t  to  
o b t a i n  venous b lo o d .  I n  th e  ab sence  o f  a  l a b o r a to r y  
a s s i s t a n t  a t  th e  t r e a tm e n t  c e n t r e s ,  t h e s e  t e s t s  were 
c a r r i e d  ou t by the h o s p i t a l  a s s i s t a n t s ,  who were 
e a s i l y  t r a i n e d  to  do them . The c r i t e r i o n  o f  a p o s i t i v e  
t e s t  was t h a t  th e  s o l i d i f i e d  serum resem bled  b o i le d  
w h i te  o f  agg and th e  t e s t - t u b e  could be i n v e r t e d  w i th ­
out t h e  serum  ru n n in g  o u t .  At f i r s t ,  s e r a  were 
examined on ly  a f t e r  tw en ty  m inu tes  and the  r e s u l t s  
re c o rd e d  as  p o s i t i v e  o r n e g a t iv e ,  b u t  soon the  number 
o f  m in u te s  i n  w hich  th e  t e s t  became p o s i t i v e  was 
r e c o rd e d .  C onsequen tly  i n  th e  f o l lo w in g  t a b l e ,  s in c e  
f o r t y  f o u r  o f th e  s e v e n ty  s i x  reco rd ed  a s  be ing  
p o s i t i v e  i n  tw en ty  m in u tes  were examined only  a f t e r  
tw e n ty  m in u te s ,  th ey  may have b een  p o s i t i v e  i n  a 
s h o r t e r  p e r io d
T o ta l  a ld eh y d e  t e s t s  perform ed 437
T o ta l  p o s i t i v e  i n  1 m inute  23
« h »t 2 " 130
t I I  ^ H 2
it ii ti 5 it 46
it it it i o  " 24
T o t a l  p o s i t i v e  i n  15 m inu tes  3
ti .t it 20 " 76
304
P e rc e n ta g e  p o s i t i v e  6 9 .6 $
As a m a t te r  o f  i n t e r e s t ,  s e r a  w hich  had n o t  s o l i d ­
i f i e d  a t  tw en ty  m in u tes  were a llow ed  to  ru n  on and o f  
t h e  p r e s e n t  s e r i e s  a f u r t h e r  f i f t y  one s o l i d i f i e d  
a f t e r  l o n g e r  p e r io d s  -  a s  fo l lo w s
25 m in u tes  14
30 " 26
43 " 7
60 " 4
T o ta l  51
Aldehyde t e s t s  i n  c a se s  w ith  p o s i t i v e  s p le e n  
p u n c tu r e s  ’gave s i m i l a r  r e s u l t s
T o t a l  a ld e h y d e  t e s t s  perform ed 85
P o s i t i v e  i n  1 m inu te  6
» h 2 ” 28
it it ^  tf Q
ft ft 10 tt 3
tt tt 1 3  ti 1
it tt 20 "  2 0
T o t a l  p o s i t i v e  66
P e rc e n ta g e  p o s i t i v e  7 7 .6 $
Allow ing the  t e s t  t o  ru n  on gave th e  fo l lo w in g  
r e s u l t s : -
25 m in u te s  4
30 " 1
45 n
T o ta l  8
No s o l i d i f i c a t i o n  w h a tso ev e r  1 1 .  
A lthough  i n  p e rfo rm in g  N a p ie r ’ s T e s t ,  i t  i s
s p e c i f i e d  t h a t  th e  serum  -  30^ fo rm a len  m ix tu re  should  
he rea d  a f t e r  tw en ty  m in u te s ,  I  would su g g e s t  t h a t  
an i n t e r v a l  o f  t h i r t y  m in u tes  would be b e t t e r  a s  i t  
r a i s e s  the p e rc e n ta g e  of p o s i t i v e  t e s t s  to  about 
80$. W ith th e  p r e s e n t  s e r i e s  and on th e  b a s i s  of a 
tw en ty  m inute  i n t e r v a l  on ly  about 70^ were p o s i t i v e .  
Sp leen  P u n c tu r e :
S p leen  p u n c tu r e s  were done a t  th e  b e g in n in g  o f  
th e  ep idem ic  and on s p e c i a l  s e r i e s  to  e s t im a te  the
v a lu e  o f  v a r i o u s  forms of t r e a tm e n t  and l a t e r ,  from
\
tim e  to  t im e ,  to  check on the  e x a c tn e s s  o f c l i n i c a l  
d i a g n o s i s  of th e  d i s e a s e .  Of the  p r e s e n t  s e r i e s ,  one 
hundred and f o u r  were s p le e n  p u n c tu re d .  E ig h ty  f i v e  
were p o s i t i v e  and n i n e t e e n  n e g a t iv e .
COURSE OP THE DISEASE.
An a n a l y s i s  of the  t e m p e ra tu re s  of the  f i v e  
hundred  c a se s  r e p r e s e n t a t i v e  o f  t h e  ep idem ic  i s  g iv e n
i n  th e  fo l lo w in g  t a b l e s -
Number o f  P e rc e n ta g e  
T em p era tu re s  reach ed  c a se s  o f  c ase s
C om ple te ly  a f e b r i l e  145 29
1 0 0 ° maximum 95 19
1 0 1 ° maximum 67  1 3 .4
1 0 2 ° maximum 84 16 .8
103° maximum 66 1 3 . 2
104° maximum 27 5 .4
105° maximum 16 3 . 2
500 1 0 0 . 0
I t  i s  n o te w o rth y  t h a t  29^> of th e  c ase s  w ere a f e b r i l e  
th ro u g h o u t  and t h a t  i n  a f u r t h e r  19^  o f  c a se s  th e  
te m p e ra tu re  d id  n o t  exceed 1 0 0 ° •  1 ^ i s  n o t  known
w h e th e r  a d o u b le  d a i l y  r i s e #  o c c u r re d .  The g r e a t  
m a jo r i ty  o f  c a s e s  were on tw e lv e -h o u r ly  t e m p e r a tu re s ,  
th e  more i l l  b e in g  on s i x - h o u r l y .  A doub le  d a i l y  r i s e  
was no t o bserved  i n  the  l a t t e r .
A l l  s o r t s  o f  f e v e r s  were o b se rv e d ,  b u t  i n  g e n e r a l ,  
c a se s  w ith  h igh f e v e r  tended  to have r e m i t t e n t  o r  
i n t e r m i t t e n t  f e v e r s  r a t h e r  th an  s u s ta in e d  f e v e r s .
When the  l a t t e r  s e t t l e d  th ey  did  so g r a d u a l ly  o v e r  
s e v e r a l  d a y s .
The d u r a t i o n  of f e v e r  depended on th e  t r e a tm e n t  
adop ted  and o b v io u s ly  on the  o c c u r re n c e  o r  o th e rw is e  
o f  f e b r i l e  c o m p l ic a t io n s .  The a v e ra g e  d u r a t io n  of 
f e v e r  i n  f o r t y  un co m p lica ted  c a se s  t r e a t e d  w i th  u re a
s t ib a m in e  a lo n e  was 18.5 d a y s .  V/hen p e n ta m id in e  and 
u r e a  s t ib a m in e  were em ployed, th e  averag e  d u r a t i o n  
o f  f e v e r  i n  73 "uncomplicated c a se s  was 1 5 .9  d a y s .  When 
p en tam id in e  fo l lo w e d  by p e n to s tam  was employed, th e  
av e rag e  d u r a t i o n  i n  74 u n co m p lica ted  c a se s  was 11 .7  
d a y s .  I t  i s  n o tew o rth y  t h a t  the  p en tam id ine  -  
p en to s tam  c o u rse  t e im in a te d  f e v e r  a week e a r l i e r  
th a n  u re a  s t ib a m in e  a l o n e . These f i g u r e s  g iv e  the  
number o f days to  e l im in a te  f e v e r  co m p le te ly  and th e  
f a c t  t h a t  t h e r e  i s  a d i f f e r e n c e  depends on th e  u se  o f  
p en tam id in e  p r i n c i p l y  and to  a l e s s e r  e x te n t  on th e  
use  o f  p e n to s ta m  w hich  a p p e a rs  to  be a f a r  more 
e f f e c t i v e  a n t im o n ia l  th an  u re a  s t ib a m in e .  P en tam id ine  
w i l l  c o n s id e r a b ly  low er a h ig h  r e m i t t e n t  f e v e r  w i th in  
f i v e  d a y s .  The f i g u r e s  ab ove , i t  should  be s t r e s s e d ,  
i n d i c a t e  t h e  number o f  days b e f o r e  com plete  c e s s a t i o n  
o f  f e v e r .
COMPLICATIONS.
i n  th e  p r e s e n t  s e r i e s ,  the  fo l lo w in g  c o m p lic a t io n s  
o c c u r r e d : -
(A) GASTROINTESTINAL SYSTEM.
E n t e r i t i s  o r  G a s t r o e n t e r i t i s ;
These w ere by f a r  t h e  commonest c o m p l ic a t io n ,  
f i f t y  s i x  m ales and tw e lv e  fem a le s  s u f f e r in g  from them. 
S e v e r i t y  v a r i e d  v e ry  c o n s id e r a b ly  from  an in f r e q u e n t  
d i a r r h o e a  -  f o u r  o r  f i v e  lo o s e  s t o o l s  d a i l y  -  to  a 
f r e q u e n t  d i a r r h o e a ,  w i th  f r e q u e n t  v o m it in g ,  which 
proved f a t a l  d e s p i t e  suiphonam ide th e ra p y  and t r a n s f u s i o n .  
V om iting was commoner i n  c h i l d r e n  th an  i n  a d u l t s  and 
i n  g e n e r a l ,  th e y  were much more i l l .  G a s t r o e n t e r i t i s  
o c c u r re d  f r e q u e n t l y  i n  the c o u rse  o f m easles  and 
b ronchopneumoni a .
S to o l  ex am in a t io n  u s u a l ly  re v e a le d  pus c e l l s  and 
a few m acrophages, red  b lood  c e l l s  b e in g  a b s e n t .
T rea tm en t  was w ith  s u lp h a g u a n id in e , 6 G. a s  an 
i n i t i a l  d o se ,  fo l lo w ed  by 3 G. f o u r  h o u r ly  f o r  an 
a d u l t  and , where n e c e s s a iy ,  t r a n s f u s i o n .  I n  se v e re  
c a s e s ,  i t  was n e c e s s a r y  to  employ T in c tu r e  o f  Opium.
E n t e r i t i s  and g a s t r o e n t e r i t i s  were common p r e ­
d i s p o s in g  cau ses  of d e a th  t e n  m ales and f o u r  fem a le s  
dying o f  t h i s  c o m p l ic a t io n .
B a c i l l a r y  L y s e n t r y .
E ive  males and one fem ale  s u f f e r e d  from t h i s .
I t  te n d e d  to  be s e v e re  and was t r e a t e d  a long s i m i l a r  
l i n e s  t o  g a s t r o e n t e r i t i s .
Amoebic D y s e n t iy .
Four m ales w ere  found to  be  s u f f e r i n g  from  amoebic 
dys e n t r y ,  w h ile  u n d e r  t r e a tm e n t  f o r  k a l a  a z a r .  U nless 
th e  d y s e n t iy  were s e v e r e ,  w i th  f r e q u e n t  s t o o l s  and 
c o n s id e r a b le  b lood  l o s s ,  th e  p o l i c y  was to  com plete  
th e  c o u rse  o f  t r e a tm e n t  w hich  t h e  p a t i e n t  was on a t  
t h e  t im e  -  u r e a  s t ib a m in e  , pen tam id ine  o r  p en to s tam , 
and th e n  g iv e  a s h o r t  cou rse  of e m e tin e ,  say  one g r a i n  
d a i l y  f o r  s i x  d a y s ,  b e fo r e  resuming the  k a la  a z a r  
t r e a t m e n t .  F i n a l l y ,  t h e s e  p a t i e n t s  were g iv e n  a 
tw e lv e  day c o u rse  of e m e t in e -b is m u th - io d id e .  The 
t r e a tm e n t  of amoebic d y s e n t ry  o c c u r r in g  i n  the  course  
o f  k a l a  a z a r  was n o t  a problem , a s  was t h e  t r e a tm e n t  
o f  g a s t r o e n t e r i t i s ,  which o c c a s io n a l ly  p ro g re s s e d ,  
u n a f f e c t e d  by any t r e a tm e n t .
Mouth C o m p lic a t io n s .
E ig h t  m ales and f o u r  fem a le s  s u f f e r e d  from 
u l c e r a t i o n  i n  th e  mouth. U lc e rs  w ere , i n  th e s e  c a s e s ,  
sm a ll  and resem bled  th o se  of V in c e n t ’ s Angina. 
A n t i s e p t i c  mouth washes e f f e c t e d  c u re .  None of the 
f i v e  hundred  c a se s  i n  t h i s  s e r i e s  had cancrum o r i s ,  
but t h i s  was n o t  an i n f r e q u e n t  c o m p l ic a t io n  i n  the  
ep idem ic  and a l l  s t a g e s  were se en .  Cases who developed  
cancrum o r i s  a t  f i r s t  com plained  o f  s o re n e s s  of the
mouth. On e x a m in a t io n  a t  t h i s  s t a g e ,  a l l  t h a t  could 
be s e e n  was some s w e l l in g  o f  th e  cheek and in f la m m a tio n  
of th e  b u c c a l  m ucosa. TW ith in  f o r t y  e ig h t  h o u rs  the  
a r e a  in v o lv e d  was s lo u g h in g  and resem bled wet chopped 
hay . At t h i s  s t a g e ,  the  c o m p l ic a t io n  was i n v a r i a b l y  
beyond c u re ,  b u t  i n  the  e a r l y  s t a g e s  m assive  doses  o f  
p ro c a in e  p e n i c i l l i n  (1 .2  jx U) d a i l y  apneared  to  a r r e s t  
p r o g re s s  o f th e  c o m p l ic a t io n .  I n  one c a s e ,  the  ramus 
o f  th e  m and ib le  was co m p le te ly  l a i d  b a r e ,  from th e  
a n g le  to  w i t h in  an  in c h  of th e  sym physis m e n t is .
Oozing haem orrhages from the  gums o c c u rre d  i n  
two c a s e s  i n  the  s e r i e s .  These d id  n o t resem ble 
o n y a la i ,  b u t  were more l i k e  sc u rv y .  T reatm ent was by 
in t r a m u s c u la r  i n j e c t i o n  o f  acetom enaphthone 5 mgms 
t h r i c e  d a i l y  supp lem ented  by a s c o r b ic  ac id  i n  case  
haem orrhage  was due to  scu rv y  r a t h e r  th a n  l i v e r  
d y s f u n c t io n .
One male s u f f e r e d  from a d e n t a l  a b sc e s s  and two 
s u f f e r e d  from t o n s i l l i t i s .  One a d o le s c e n t  male 
deve loped  a f a e c a l  fisttflLa i n  an  a r e a  o f  h i s  abdomen 
burned  by the  w i tc h  d o c to r  b e fo re  ad m iss io n  f o r  
t r e a t m e n t .
(B) RE SPIRAT ORY SY STM:
Chest c o m p l ic a t io n s  w ere common. I n  the  s e r i e s  
seven  m ales s u f f e r e d  from a c u te  b r o n c h i t i s  and s i x t e e n
m ales and fo u r  fe m a le s  from bronchopneum onia. 
C o n s o l id a t io n  o f  an e n t i r e  l o b e ,  o r  most o f  a l o b e ,  
was commoner, tw en ty  sev en  m ales and s i x  fem ales  
s u f f e r i n g  from  l o b a r  pneumonia. T rea tm ent was by 
p ro c a in e  p e n i c i l l i n  and s u l p h a t h i a z o l e .
D e s p i te  em phasis i n  th e  te x tb o o k s  on the 
o c c u r re n c e  of pulm onaiy t u b e r c u l o s i s  as a c o m p l ic a t io n  
of k a la  a z a r ,  i t  o c c u r re d  o n ly  once i n  the  s e r i e s  and 
i n  th e  e n t i r e  o u tb re a k  was by no means common.
(C) EYE:
Two fem a le s  s u f f e r e d  from c o n j u n c t i v i t i s  and a 
male developed  a c o rn e a l  u l c e r .  A t h i r d  fem ale  had 
m assive s u b c o n ju n c t iv a l  haem orrhage , which responded 
to  l a r g e  d oses  of ace to m enaph thon e .
(D) EAR:
A male and a fem ale s u f f e r e d  from  a c u te  o t i t i s  
media and two m ales developed  a c u te  m a s t o i d i t i s .
Six m ales and two fem ales  s u f f e r e d  from e p i s t a x i s .  
T h is  c o m p l ic a t io n  was sometimes s e v e r e ,  c a se s  
r e q u i r i n g  f r e q u e n t  rep a ck in g  o f  t h e i r  n a re s  i n  
a d d i t i o n  to  ace tom enaph thone .
GENITP-URINARY SYSTEM.
One male and one fem ale  s u f f e r e d  from  h ae raa tu z ia .
Since t h e r e  were no o th e r  symptons or s ig n s  to  su g g e s t  
n e p h r i t i s ,  and s in c e  s c h i s to s o m ia s i s  i s  common i n  th e  
d i s t r i c t ,  h u t  n o t  i n  th e  k a la  a z a r  a r e a ,  t h e i r  u r i n e s  
were examined f r e q u e n t l y  f o r  ova o f  sch is to so m a^  
haem atobium, b u t  no ova were s e e n .  I t  was im p o s s ib le  
to c y s to sc o p e  t h e s e  c a s e s .  S ince haemorrhage ceased 
un der  t r e a tm e n t  w i th  ace tom enaph thone , i t  i s  p e rh a p s  
r e a s o n a b le  to  a s s i g n  th e s e  ha ffm atu rias  to  l i v e r  d i s ­
f u n c t i o n  and la c k  of v i ta m in  K.
VARIOUS;
U n f o r tu n a t e ly ,  i n  view of overcrow ding i n  the  
K i tu i  D i s t r i c t  H o s p i t a l  and i n  th e  T reatm ent C e n tre s  
and i n  view o f  th e  d i f f i c u l t y  o f  s e g r e g a t in g  i n f e c t i o u s  
c a se s  due to l a c k  of q u a r t e r s  and i n d i s c i p l i n e  of th e  
p a t i e n t s ,  h o s p i t a l  c r o s s - i n f e c t i o n  o c c u r re d .  Three  
m ales and two fe m a le s  s u f f e r e d  from ch ick en  pox, and 
t h r e e  m ales and one fem ale s u f f e r e d  from p e r t u s s i s ,  
and one male from  mumps. These i n f e c t i o n s  were n o t  
p a r t i c u l a r l y  s e r i o u s ,  b u t  u n f o r t u n a t e l y  m easles  a l s o  
o c c u r r e d .  M easles  t e n d s  always to  be s e r i o u s  i n  
A f r i c a n s ,  bu t  when i t  o ccu rs  w i th  k a la  a z a r ,  i t  i s  
v e ry  s e r i o u s .  Twelve males and seven  fem ales  s u f f e r e d  
from  m easles  and i n  seven  o f  the fo rm er  and fo u r  o f  
th e  l a t t e r  the  d i s e a s e  p ro g re s se d  to  bronchopneum onia. 
P a t i e n t s  w ith  k a la  a z a r ,  m easles  and bronchopneumonia 
r a p i d l y  became comatose and f o u r  m ales and two fem a le s
w ith  th e s e  c o m p l ic a t io n s  d i e d .
Pour m ales had m a la r i a ,  no t  p a r t i c u l a r l y  s e r i o u s .
S e p s is  was n o t  common, one fem a le  s u f f e r in g  from 
c e l l u l i t i s  of f o o t  and two from  b o i l s .  Two m ales and 
one fem ale  s u f f e r e d  from  u l c e r s  o f  t h e i r  l e g s .
Two p a t i e n t s  s u f f e r e d  from a v i t a m i n o s i s .  One 
e x h ib i t e d  marked phrynoderma and th e  o t h e r  s u f f e r e d  
from  p e l l a g r a  and a r i b o f l a v i n o s i s . I t  i s  d i f f i c u l t  
t o  d i s t i n g u i s h  betw een d ia r r h o e a  and p ig m e n ta t io n  o f  
k a la  a z a r  and th e  d i a r r h o e a  and p ig m e n ta t io n  o f  p e l l ­
a g ra  b u t  I  t h i n k  i t  l i k e l y  t h a t  th e  p a t i e n t  had 
p e l l a g r a  a s  th e  d i s t r i b u t i o n  was t y p i c a l  and th e r e  
was d i s t i n c t  e v id e n ce  of a r i b o f l a v i n o s i s  -  marked 
d y s s e b a c ia  on the  nose  and a n g u la r  u l c e r s  a t  the  
m ucocutaneous j u n c t i o n s  o f  the  n o s e ,  eye, mouth and 
p e n i s . One male and one fem ale had s l i g h t
ja u n d ic e  on a d m iss io n .  This must have b e en  due to  
h a e m o ly s is ,  s i n c e  bo th  d id  w e l l  u n d e r  t r e a tm e n t  w i th  
p en tam id in e  and u r e a  s t ib a m in e .
One c a s e ,  who had had a two gramme cou rse  o f  
p en tam id ine  and f o u r  i n j e c t i o n s  (0 .05 G, 0 .10  G,
0 .1 5 G, 0 .2 0  G) o f  u r e a  s t ib a m in e  on a l t e r n a t e  d a y s ,  
deve loped  s e v e re  i n t r a c t a b l e  v o m it in g  and d ie d ,  
presum ably  due to id io s y n c ra c y  to  u r e a  s t ib a m in e .  
A no the r  f a t a l i t y  o c c u r re d  p o s s ib ly  due to  u rea  
s t ib a m in e ,  t h i r t e e n  i n j e c t i o n s  h av ing  been  g iv e n .
clM
A t h i r d  c a s e ^ in  hypoglyeaem ic  coma, due to  p e n ta m id in e .
INCIDENCE OF THE DISEASE.
The s p a r s e  d i s t r i b u t i o n  o f  the  p o p u la t io n  over 
th e  d i s t r i c t  h a s  a l r e a d y  been d i s c u s s e d .  A lthough o v e r  
t h r e e  thousand  c a se s  w ere  t r e a t e d  w i t h in  tw enty  e ig h t  
months and a l t h o u g h  a s  many a s  th £ e e  hundred  and tw e lve  
new c a se s  p r e s e n te d  th em se lv es  f o r  t r e a tm e n t  i n  th e  
month of A p r i l  1953, th e  in c id e n c e  o f  the  d i s e a s e  was 
n e v e r  l o c a l l y  v e ry  h ig h .  Whole v i l l a g e s  -  and v i l l a g e s  
c o n s i s t e d  o f ,  a t  th e  m ost, two f a m i l i e s  -  were n e v e r  
i n f e c t e d .  R a th e r ,  one found two o r  t h r e e  i n f e c t e d  
p e rso n s  a t  each v i l l a g e .  C e r ta in  v i l l a g e s  were 
n o t o r io u s  f o r  c o n t i n u a l l y  p roducing  c a s e s ,  w h ile  
o t h e r s  p roduced v e ry  few o r  none a t  a l l .
From a low f i g u r e  o f  seven a d m iss io n s  i n  S ep t­
ember 1952, tw e n ty  one i n  O ctober and f i f t y  two i n  
November 1952 , a d m iss io n s  ro se  r a p i d l y  to  a peak 
f i g u r e  of t h r e e  hundred  and tw e lv e  in  A p r i l  1953. 
T h e r e a f t e r  th ey  f e l l  a g a in  to f o r t y  f o u r  i n  November 
1953 , making a sy m m etr ica l  g ra p h .
I n  195 4 ,  u n t i l  A ugust, ad m iss io n s  were p r e t t y  
s t e a d y  around  se v e n ty  p e r  m onth, t h e r e a f t e r  d ropp ing  
to  from  tw en ty  to  t h i r t y  c a se s  m onth ly .
The a c t u a l  f i g u r e s  o f ad m iss io n s  of c ase s  from  
KLtui D i s t r i c t ,  e x c lu s iv e  o f  c a se s  from  Meru D i s t r i c t ,
a r e  g iv e n  i n  t h e  fo l lo w in g  t a b l e  • -
Monthly Y e a r l y
Y ear Month Males Fem ales T o ta l  T o ta l
1952
1953
1954
Septem ber 6 1 7
Octob er 14 — 14
November 26 . 5 31
December 60 37 97
TOTALS 106 43 149
Jan u ary 117 37 154
F eb ru a ry 116 39 155
March 183 64 247
A p r i l 188 124 312
May 148 80 228
June 188 98 286
J u ly 126 69 195
August b9 39 108
September 72 33 105
O ctober 80 35 115
November 31 14 45
December 35 9 44
TOTATS 1353 641 1994
Ja n u a iy 58 19 77
F eb ru ary 59 15 74
March 46 30 76
A p r i l 38 27 65
May 54 20 74
June 35 8 43
Ju ly 35 20 55
August 47 30 77
Septem ber 29 22 51
O ctober 24 10 34
November 28 8 3b
December 12 8 20
TOTALS 465 217 682
TOTAL MALES 1924 
TOTAL FEMALES 901
TOTAL CASES 2825
149
1994
682
I t  has  a l r e a d y  been  p o in te d  out t h a t  t h e  n o r th e r n  
l o c a t i o n s ,  where the  d i s e a s e  f i r s t  o ccu rred  i n  
ep idem ic  p r o p o r t io n s  , a r e  s e p a ra te d  from  Meru D i s t r i c t
by th e  Tana R iv e r .  The p a r t  o f  Meru a lo n g s id e  th e  
r i v e r  i s  i n h a b i t e d  by a t r i b e  called , th e  W atharaka, 
th e  same t i i . b e  a s  i n h a b i t  th e  Tharaka L o ca tio n  i n  
the  n o r t h  o f E i t u i  D i s t r i c t ,  to  th e  w est of T se ik u ru  
L o c a t io n .  These p e o p le ,  a  r i v e r i n e  t r j .b e ,  a r e  
d i s t i n c t  from th e  Wameru, who i n h a b i t  th e  m ajor p a r t  
o f  Meru D i s t r i c t .  A lthough th e  m edica l c a re  o f th e  
W atharaka  o f  Meru was t h e o r e t i c a l l y  the r e s p o n s i b i l i t y  
o f  th e  M edical O f f i c e r  o f  H e a l th ,  Meru, t h e i r  n e a rn e s s  
to  th e  r i v e r  made them come f o r  t r e a tm e n t  to  T se ik u ru  
T rea tm en t C e n tre ,  w h ich  was only  e ig h te e n  m ile s  so u th  
o f  th e  r i v e r .  T se ik u ru  enjoyed a f a i r  amount o f  fame 
and s e v e r a l  c a s e s  walked f o r  as much a s  f i v e  h o u rs  on 
th e  Meru s id e  o f  th e  r i v e r  i n  o rd e r  to  c ro s s  to  th e  
E i t u i  s i d e ,  i n  a l l ,  a d i s t a n c e  o f  p e rh ap s  f o r t y  m i le s .  
T hree  c a se s  had to be  t r e a t e d  f o r  c ro c o d i le  b i t e s ,  
h av in g  been  a t t a c k e d  w h ile  c ro s s in g  th e  r i v e r .  Below 
i s  a  t a b l e  o f c a se s  t r e a t e d  from  Meru D i s t r i c t .
Y ear Month Males Fem ales Monthly Y early
T o ta l  T o ta l
1952 November 
December
1
1
1
1 2
1953 Ja n u a ry
F e b ru a iy
March
A p r i l
May
June
J u ly
Augus t
September
Octob e r
Novembe r
December
1
4
2
1
4
2
10
25
21
14
16
7 
2
8
3 
13
4 
3
5 
3 
1 
2
13
4S
25
17
21
10
3
10 147
Y ear ________  ____
T o ta l
Month Males Fem ales Monthly
J a n u a ry 10 1
T o ta l
11
F e b ru a ry 14 5 17
March 16 10 26
Apri 1 15 2 15
May 11 2 15
Ju n e 1 — 1
J u l y 5 2 5
August 5 — 5
September 1 1 2
O ctober — 5 5
November ~
December 1 - 1
TOTAL MALES 188
TOTAL FEMALES 58
TOTAL CASES 246
97
The t o t a l  c a s e s  t r e a t e d  from  Septem ber 1952
t i l l  December 1954 were th u s  a s  fo l lo w s
T o ta l  m ales  from  K i tu i  D i s t r i c t  1924
T o ta l  males, from  Meru D i s t r i c t  188
2112
T o ta l  fem a le s  from K i tu i  D i s t r i c t  901
T o ta l  fe m a le s  from Meru D i s t r i c t  58
95 9
TOTAL MALES TREATED 2112 
TOTAL FEMALES TREATED 95 9
TOTAL CASES TREATED 5071 
Age D i s t r i b u t i o n  of C a se s .
A ttach ed  i s  a  g rap h  showing th e  in c id e n c e  of 
c a se s  a d m it te d  from  K i tu i  D i s t r i c t  i n  the  l a s t  fo u r  
months of 1952 and i n  1955. Age and sex  d i s t r i b u t i o n  
a r e  shown i n  th e  g ra p h .
A summary o f  th e  age d i s t r i b u t i o n  i s  g iv e n  i n  th e  
t a b l e  b e lo w :-
M O VJUUYM A VMARCHNOV
OTAi
MALE CASES 
Y ear  Age g ro u p s  
i n  y e a r s  
0-3  3+ 9+ 18+
FEMALE CASES 
T o ta l  Age groups 
i n  y e a r s  
0-3  3+ 9+ 18+
T o t a l
195 2 1 35 2 9 4-1 106
195 3 7 0 36 8 4-06 5 09 1353
1954 23 129 160 153 465
TOTALS 94 532 5 95 703 1924
1 16 14 12 43 
46 216 144 235 641
8 80 41  88 217 
55 312 199 335 901
The p e rc e n ta g e  o f  male and o f  fem ale  c a s e s  i n  th e  
v a r io u s  age g roups a r e  a s  fo l lo w s  
Male C a s e s .
P e rc e n ta g e  o f  Male Cases 
4 .9  
27.6
3 0 .9
3 6 .9
Age g ro u p s  i n  y e a r s  
0-3 
3+
9+
18+
Female C a se s .
Age g ro u p s  i n  y e a r s  
0-3 
3 +
9+
18+
P e rc e n ta g e  o f  Female Cases 
6 . 1
34 .6  
2 2 .1
3 7 .2
The age d i s t r i b u t i o n  of c a s e s  from  Meru D i s t r i c t  
i s  g iv e n  i n  th e  t a b l e  b e lo w :-
MALE CASES 
Y ear  Age g ro ups  
i n  y e a r s  
0 .3  3+ 9+ 18+
1952 2
1953 6 31 34 42
1954 5 18 27 23
TOTALS 11 49 61 67
FEMALE CASES 
T o ta l  Age g ro ups  
i n  y e a r s  
0-3 3+ 9+ 18+
2
113
73
188
2 7 11 14
1 10 8 5
3 17 19 19
T o ta l
0
34
24
58
The p e rc e n ta g e  o f  t h e  male and fem a le  c a s e s  i n  
th e  v a r i o u s  age g ro u p s  a r e  a s  f o l lo w s  
Male C a s e s .
Age g ro u p s  i n  y e a r s  
0-3 
3+
9+
18+
Fem ale C ases .
Age g rou ps  i n  y e a r s  
0-3 
3 +
9+
18+
P e rc e n ta g e  o f  Male C ases 
5 .8  
2 6 .1  
3 2 .4
3 5 .7
P e rc e n ta g e  o f  Female Cases 
5 .1
2 9 .3
32 .8
3 2 .8
I n  w o rk in g  out the  age  and s e x  d i s t r i b u t i o n  o f  
adm iss ions  , th e  f i g u r e s  o f  c a s e s  from  Meru D i s t r i c t  
have been  c o n s id e re d  s e p a r a t e l y  i n  o r d e r  to  see  
w hether th e  g r e a t e r  d i s t a n c e s ,  w hich  p a t i e n t s  had to  
t r a v e l  i n  o r d e r  to  g e t  t r e a t m e n t ,  would r e s u l t  i n  a 
p repon derance  o f  male o v e r  fem a le  c a s e s .  I n  
adm iss ions  from  K i t u i  D i s t r i c t ,  male c a se s  w ere
6 8 . 1< of the  t o t a l ,  bu t  i n  a d m iss io n s  from  Meru 
D i s t r i c t ,  male c a s e s  w ere  7 6 .4 ^  o f  th e  t o t a l ,  th e  
d i f f e r e n c e  p ro b a b ly  b e in g  due to  the  d i s t a n c e s  
i n v o lv e d .  I n  a d m is s io n s  f rom  b o th  d i s t r i c t s ,  the  
p e rc e n ta g e  o f  c a s e s  i n  th e  v a r io u s  age g ro u p s  
rem ains  p r e t t y  c o n s t a n t ,  a b o u t  604 o f  a l l  p a t i e n t s  
b e in g  b e tw een  t h r e e  and s e v e n te e n  y e a r s  o f  a g e .
The f i g u r e s  above r e l a t e  to  th e  number o f  c a se s  
t r e a t e d  and to t h e i r  age  and sex  d i s t r i b u t i o n ,  b u t  
th e  manner i n  w hich  th e  d i s e a s e  so read  i n  ep idem ic  
p r o p o r t io n s  from  l o c a t i o n  to  l o c a t i o n  i s  a l s o  o f  
i n t e r e s t .
I n  T s e ik u ru  L o c a t io n ,  where th e  ep idem ic  f i r s t  
o c c u r r e d ,  i n c id e n c e  was h ig h e s t  i n  Ja n u a ry  1953 and 
rem ained h ig h  u n t i l  th e  l a s t  two months o f  t h e  y e a r  
and t te r t  t h i s  l o c a t i o n  was w orse  a f f e c t e d  th a n  any 
o t h e r .  I n  M ivukoni L o c a t io n ,  to  th e  so u th  of 
T se ik u ru ,  i n c id e n c e  was n e v e r  h ig h ,  b u t  was h i g h e s t  
from F e b ru a ry  to  J u ly  1953 j t h e r e a f t e r  becoming 
s l i g h t .  I n  Ngomeni L o c a t io n ,  to  th e  s o u t h e a s t  o f  
T se ik u ru ,  t h e r e  were few c a se s  b e f o r e  March 1953 > 
but in c id e n c e  r o s e  s u b s e q u e n t ly , re a c h in g  a peak i n  
June 1953. I n  Nuu L o c a t io n ,  to  th e  s o u th  o f  ITgomeni 
and i n  Endau, f a r t h e r  so u th  s t i l l ,  th e  p r i n c i p l e  
in c id e n c e  was from  March to  J u ly  1953. One go t th e  
im p re ss io n  t h a t  T s e ik u ru  l o c a t i o n  was th e  r e a l  s e a t
o f  th e  ep idem ic  and t h a t  i t  sp re ad  th e n c e  a s  an 
ep id em ic  wave, f i r s t  t o  T haraka  and Mivukoni 
L o c a t io n s  and th e n  so u th  to Nuu and Endau.
Cases o c c u r re d  i n  a l l  th e  o t h e r  l o c a t i o n s  
o f  t h e  d i s t r i c t ,  e x c e p t in g  K a n z ik o , I k u t h a ,  Mutomo 
and Nzambani, b u t  n o t  i n  any s e r io u s  num bers . These 
were more l i k e l y  to  have been  ,due to  i n d i v i d u a l s  
e n t e r i n g  the l o c a t i o n s  p r i n c i p l y  a f f e c t e d  and b e in g  
b i t t e n ,  r a t h e r  t h a n  due to  k a l a  a z a r  o c c u r r in g  t h e r e .  
E x ce p tio n s  w ere Zombe and Mutha L o c a tio n s  where 
i n f e c t i o n  d e f i n i t e l y  o c c u r r e d ,  b u t  n o t  i n  s e r i o u s  
p r o p o r t i o n s .
TREATMENT:
At t h e  b e g in n in g  of t h e  e p id e m ic ,  th e  r o u t i n e  
t r e a tm e n t  employed a t  th e  K i t u i  D i s t r i c t  H o s p i t a l  
was a s  f o l lo w s .
A f t e r  d i a g n o s i s ,  c a se s  w ere  g iv e n  a t e n -d a y  
c o u rs e  of p en tam id in e  i s e t h i o n a t e .  I n j e c t i o n s  were 
g iv e n  d a i l y  and an a d u l t ,  r e c e iv e d  0 .2  0 .  d a i l y ;  t h i s  
r e s u l t i n g  i n  a t o t a l  of 2 0 .  f o r  t h e  c o u r s e .  C h i ld r e n  
r e c e iv e d  s m a l l e r  d o sa g e ,  s u i t a b l e  f o r  t h e i r  age  and 
s i z e .  T h e r e a f t e r  th e  n a t i e n t  had a  sev en -d ay  r e s t  
p e r io d  and t h i s  was fo l lo w e d  by a second 2 G. c o u rse  
o f  p e n ta m id in e  i s e t h i o n a t e .  Fo llow ing  sev en  days of 
- r e s t ,  t h e  p a t i e n t  commenced a u r e a  s t ib a m in e  c o u r s e .  
I n t r a v e n o u s  i n j e c t i o n s  o f  u r e a  s t ib a m in e  were g iv e n  
on a l t e r n a t e  d a y s ,  the  f i r s t  i n j e c t i o n  f o r  an a d u l t  
c o n s i s t i n g  of 0 .05  G. This was in c r e a s e d  by 0.05 G. ' 
p e r  i n j e c t i o n  t i l l  the  maximum dose  o f  0.25 G. was 
re a c h e d ,  a t  w hich  l e v e l  i n j e c t i o n s  co n tin u ed  u n t i l  
the  p a t i e n t  had a t o t a l  co u rse  of t e n  i n j e c t i o n s .
The t o t a l  amount g iv e n  was 2 .0  G. T h e r e a f t e r  th e  
p a t i e n t  had seven  day o f  r e s t  and th e n  a second 2 .0  G. 
cou rse  o f  u r e a  s t ib a m in e .
T h is  method o f  t r e a tm e n t  was v e ry  e f f e c t i v e ,  b u t  
u n f o r t u n a t e l y  to o k  e ig h ty  one d ay s  to  c o m p le te .
While we had m ere ly  a h a n d fu l  o f  p a t i e n t s  to  t r e a t ,
t h i s  method o f  t r e a tm e n t  was v e ry  s a t i s f a c t o r y ,  b u t  
when c a s e s  a p p e a re d  i n  e v e r - i n c r e a s i n g  num bers , i t  
was o b v io u s ly  d e s i r a b l e  to  s h o r t e n  i t  i n  some way o r  
o t h e r ,  o r  t o  r e p l a c e  i t .  By the  end of 1952 t h e r e  
w ere  so many c a s e s  to  t r e a t  t h a t  i t  was m o d if ied  by 
c u t t i n g  ou t one p e n ta m id in e  i s e t h i o n a t e  c o u rse  and one 
u r e a  s t ib a m in e  c o u r s e .  P a t i e n t s  t h e n  r e c e iv e d  a t e n  
day c o u rs e  of p e n ta m id in e  i s e t h i o n a t e  (2 G. t o t a l ) , 
th e n  sev en  days r e s t  th e n  a u r e a  s t ib a m in e  co u rse  
(2G.) . T h is  method o f  t r e a tm e n t  to o k  t h i r t y  sev en  
days and a p p ea re d  to  b e  q u i t e  e f f e c t i v e .  S u b seq u e n tly  
the  s e v e n -d a y  r e s t  p e r io d  was cu t  o u t .  These 
m o d i f i c a t io n s  r e s u l t e d  i n  a  s h o r t e n in g  o f  t h e  d u r a t i o n  
o f  t r e a tm e n t  from  81 to  30 days and c o n se q u e n t ly  
in c r e a s e d  t h e  t u r n o v e r  of p a t i e n t s  and reduced  over­
c row ding , th e r e b y  r e l i e v i n g  some of th e  s t r a i n  on th e  
s t a f f  and equ ipm en t.
The o r i g i n a l  8 1 -d ay  c o u rse  o f t r e a tm e n t  had been  
i n  u se  when I  to o k  o v er  t h e  K i tu i  H o s p i t a l  i n  Sent ember 
1951 and f i n d i n g  i t  most s a t i s f a c t o r y  I  had c o n tin u ed  
to  employ i t .  However, s i n c e  p en tam id in e  i s e t h i o n a t e  
a lone  could  n o t  be r e l i e d  unon to  p rod uce  a n e g a t iv e  
sp le e n  p u n c tu r e ,  I  d e c id ed  to  see  w h e th e r  u re a  
s t ib a m in e ,  by i t s e l f ,  would p roduce  a s  good r e s u l t s  
as th e  combined p e n ta m id in e  i s e t h i o n a t e  -  u re a  
s t ib a m in e  c o u rs e ,  so t h e  l a s t  change i n  the  o r i g i n a l
c o u rs e  o f  t r e a tm e n t  'was t o  c u t  ou t p e n ta m id in e  
i s e t h i o n a t e  a l t o g e t h e r .  T h is  was done and many c a se s  
t r e a t e d  w i t h  u re a  s t ib a m in e  a lo n e ,  c a s e s  r e c e iv in g  u r e a  
s t ib a m in e  i n j e c t i o n s  t i l l  a p p a re n t  c l i n i c a l  c u re ,  b u t  
no case  r e c e i v i n g  more th a n  25 i n j e c t i o n s  i . e .  a 
t o t a l  o f  5 .75 Gr. of u r e a  s t ib a m in e .
I n  May 1953 , p e n to s ta m  (Burrows Y/elcome) was 
r e c e iv e d  and t r i a l  made o f  i t .  A dult m ales were 
g iv e n  6 c s . i n t r a v e n o u s ly  d a i l y  f o r  t e n  d a y s .  S ince  
how ever, such  a t e n  day c o u rse  of p e n to s ta m  d id  n o t  
n e c e s s a r i l y  g iv e  a n e g a t iv e  s p le e n  p u n c tu r e ,  i t  was 
d e c id e d  to  fo l lo w  i t  up w i th  p e n ta m id in e  i s e t h i o n a t e .  
This combined c o u rse  o f  p e n to s tam  fo l lo w e d  by 
p en tam id in e  i s e t h i o n a t e  was most e f f e c t i v e  and was 
the  r o u t i n e  c o u rse  o f  t r e a tm e n t  f o r  th e  g r e a t  m a jo r i t y  
of c a s e s  t r e a t e d .  F i n a l l y ,  a s  th e  in c id e n c e  o f  th e  
d i s e a s e  f e l l ,  t h e r e  was l e s s  need f o r  v e r y  r a n id  
t u r n o v e r  of c a s e s .  I n  an a t t e m p t  to  e n s u re  absence  
of r e l a p s e s ,  a second p en to s tam  co u rse  was u se d ,  th e  
p a t i e n t  t h e n  g e t t i n g  t e n  days o f  n e n to s ta m , th e n  t e n  
days o f  p e n ta m id in e  i s e t h i o n a t e  th e n  t e n  days o f  
p en to s ta m . F i n a l l y  a  few c a s e s  were t r e a t e d  w i th  2 -  
a m in o - s t i lb a m id in e  a s  a c l i n i c a l  t r i a l  o f  a new d ru g .
A l l  t h e s e  a l t e r a t i o n s  and m o d i f i c a t io n s  o f  t r e a t ­
ment were f i r s t  t r i e d  o u t on c a se s  a t  t h e  K i tu i  
D i s t r i c t  H o s p i ta l  and i f  found to  be s a t i s f a c t o r y  were
t h e n  c a r r i e d  ou t a t  th e  T rea tm en t  C e n t r e s ,  w here  th e  
t r e a tm e n t  had to  be r o u t i n e .  While t h e  aim was to  
o b t a i n  as  s h o r t  a c o u rse  o f  t r e a tm e n t  a s  p o s s ib l e  w hich 
could  be r e l i e d  upon to  e f f e c t  c u re ,  i t  was soon 
found to  b e  n e c e s s a r y  to  r e t a i n  p a t i e n t s  u n d e r  t r e a t ­
ment f o r  l o n g e r  p e r io d s  th a n  t h e i r  c o u rse  o f  t r e a t ­
ment a c t u a l l y  r e q u i r e d .  E m acia ted  p a t i e n t s  had to  be 
k e p t  i n  h o s p i t a l  fo r  lon g  p e r io d s  b e f o r e  th e y  were 
f i t  to  be d i s c h a r g e d .  C o n se q u e n tly ,  w h ile  i t  was 
d e s i r a b l e  to  have a s  s h o r t  a c o u rse  a s  p o s s i b l e  f o r  
th e  t r e a tm e n t  o f  e a r ly  and mild c ase s  o f  th e  d i s e a s e ,  
a s h o r t  c o u rse  of i n j e c t i o n s  was no a d v an tag e  w i th  
s e v e r e ly  i l l ,  em acia ted  c a s e s ,  who had to  be  r e t a i n e d  
t i l l  th e y  had re g a in e d  b o th  s t r e n g t h  and w e ig h t .
One p ro b lem  was th e  c r i t e r i o n  of c u r e .  O bviously  
i t  would have been  d e s i r a b l e  to d i s c h a r g e  p a t i e n t s  
only when th e y  had r e g a in e d  n o r m a l i ty  i n  ev e ry  r e s p e c t ,  
b u t  a s  we had to  t r e a t  an  enormous number o f  c a s e s ,  
t h i s  c r i t e r i o n  o f  c u re  was f a r  to o  h ig h .  While th e  
aim was t o  r e s t o r e  t h e  p a t i e n t  to  h e a l t h  a s  c o m p le te ly  
as p o s s i b l e ,  i t  was re g a rd e d  as re a s o n a b le  to  t r e a t  
them up to  th e  p o in t  from  w hich  th ey  would c o n tin u e  
to  im prove a f t e r  d i s c h a r g e  from  h o s p i t a l .  The fo l lo w ­
ing w ere o u r  c r i t e r i a  • -
( l )  O b v io u s ly  a f e e l i n g  o f  w e l l - b e i n g .  While 
on t r e a tm e n t  w i th  the  v a r i o u s  d r u g s ,  p a t i e n t s  r a p i d l y
im proved and most w ere  c la m o u rin g  f o r  d i s c h a r g e  
s e v e r a l  days b e f o r e  we c o n s id e re d  them as  f i t  f o r  
d i s  c h a r g e .
(2) i n  the  em acia ted  c a s e s ,  an  i n c r e a s e  i n  
w e ig h t ,  n o t  n e c e s s a r i l y  to  th e  norm al w e ig h t f o r  
t h e i r  age and s e x ,  b u t  a s  n e a r  to  i t  a s  p o s s i b l e .
(3) I n  f e b r i l e  c a s e s ,  d i s a p p e a r a n c e  o f  th e  
f e v e r .  As w i l l  be se en  l a t e r ,  t h i s  was u s u a l l y  
q u i t e  soon e f f e c t e d .
(4) D isa p p e a ra n c e  of th e  sp lenom egaly  o r  
c o n s id e r a b le  r e d u c t io n  i n  th e  d e g re e  of sp len o m eg a ly .  
E a r ly  on i n  t h e  e p id e m ic ,  c a s e s  were n o t  d i s c h a rg e d  
t i l l  t h e  sp lenom eg aly  had c e a se d .  As a r e s u l t ,  we 
had a l o t  o f  c a s e s  i n  h o s p i t a l  who f e l t  and w ere 
p e r f e c t l y  w e l l  a p a r t  from  h a v in g  some d e g re e  o f  
sp le n o m e g a ly . However, we found t h a t  r e p e a te d  
c o u rs e s  of t r e a t m e n t  had no e f f e c t  on th e  sp le n o m e g a ly . 
Many o f  t h e s e  p a t i e n t s  s t a t e d  t h a t  th e y  had had 
e n la rg e d  s p le e n s  long  b e f o r e  th e y  g o t  k a la  a z a r .
Under th e  c i r c u m s ta n c e s  i t  was c o n s id e re d  t h a t  th e  
r e s i d u a l  sp leno m ega ly  a f t e r  t r e a tm e n t  was p ro b a b ly
due to  m a la r i a  and could n o t  be e x p e c te d  to  d i s a p p e a r .  
The w r i t e r  c o n s id e r s  t h a t  th e  re sp o n se  o f  the  
sp lenom egaly  to  t r e a tm e n t  f a l l s  i n to  one o f  two 
c a t e g o r i e s .  I n  p a t i e n t s  who have had p re v io u s  
sp lenom egaly  due to  c h ro n ic  m a la r ia  o r  f r e q u e n t  m ild 
a t t a c k s  o f m a la r i a  who a r e  semi immunes, th e  sp le e n
s h r i n k s  to  i t s  fo rm er  s i z e  and f u r t h e r  k a la  a z a r  
t r e a tm e n t  w i l l  have no e f f e c t  on i t .  i n  th e  second 
group of p a t i e n t s ,  who have had no p r e v io u s  splenom­
e g a ly ,  t h e  s p le e n  s h r i n k s  r a p i d l y  u n d e r  t r e a tm e n t  and 
w i l l  d i s a p  pear c o m p le te ly .  C o n se q u e n tly  i t  was f e l t  
t h a t  i t  was n o t  u n re a s o n a b le  to  d i s c h a r g e  a  p a t i e n t  
a s  c u re d ,  who had a s p le e n  o f  t h r e e  f i n g e r b r e a d t h s  
w hich  o b s t i n a t e l y  r e f u s e d  to  g e t  any s m a l l e r ,  
p ro v id e d  t h a t  th e  p a t i e n t  f e l t  w e l l ,  was a f e b r i l e ,  had 
g a in e d  i n  w e ig h t  and whose b lo od  p i c t u r e  was s a t i s ­
f a c t o r y .
(5) An improvement i n  th e  b lood  p i c t u r e .  
O bv iously  the amount o f  l a b o r a t o i y  work done on c a se s  
p r i o r  to  d i s c h a r g e  depended on the  amount h av in g  to  
be done on new a d m is s io n s ,  b u t  haem oglob in  e s t im a t i o n s  
w ere  done on most c a s e s .  7 e t r i e d  n o t to  d i s c h a r g e  
ca se s  who had a haem oglob in  o f  l e s s  th a n  6 0 -  S a k l i .
I t  i s  r e a l i s e d  t h a t  t h i s  l e v e l  i s  low and t h a t  many 
k a la  a z a r  c a se s  p r e s e n t  th e m sle v e s  w i th  haem oglob ins 
c o n s id e r a b ly  above 6 0 ^ ,  b u t  i t  was f e l t  t h a t  a  p a t i e n t  
whose haem oglob in  was above 60^  would be a b le  to 
co n tin u e  to im prove i n  t h i s  r e s p e c t  a f t e r  d i s c h a r g e .  
S t r e s s  was l a i d  on a  r i s e  i n  the  haem oglob in  and c a se s  
were n o t  d i s c h a rg e d  t i l l  thijar haem oglob ins were above 
6 0 - .  Those who l e f t  w i th  haem oglob ins  below t h i s  
l e v e l ,  went o f  t h e i r  own f r e e  w i l l  and a g a i n s t  ou r
w is h e s  and a d v ic e .
The above th e n  w ere  o u r  c r i t e r i a ,  a f e e l i n g  o f  
w e l l - b e i n g ,  a g a in  i n  w e ig h t ,  d i s a p p e a r a n c e  o f  th e  
s p l e e n  o r  c o n s id e r a b le  r e d u c t io n  i n  the  sp lenom egaly  
and l a s t l y  an improvement i n  t h e  b lo o d  p i c t u r e .
C ou rses  o f  T reatm ent :
These have been  b r i e f l y  d e s c r ib e d  a l r e a d y .  The 
f o l lo w in g  t a b l e s  show the  number o f  c a s e s  i n  t h e  
s e r i e s  o f  f i v e  hundred  c a s e s  t r e a t e d  w i th  v a r i o u s  
c o u rs e s  and th e  a v e ra g e  d u r a t i o n  of h o s p i t a l i s a t i o n  
f o r  c o m p lic a te d  and u n c o m p lica te d  c a s e s .
(A) Urea S tibam ine  A lone.
U ncom plica ted  C a s e s .
Number o f  I n j e c t i o n s  Number of Cases Average d ays  
o f  Urea S t ib a m in e .  t r e a t e d .  i n  H o s p i t a l .
T o ta l  C ases 43
C ases w i th  C o m p l ic a t io n s ;
Number o f I n j e c t i o n s  Number o f Cases Average d ays  
o f  Urea S t ib a m in e .  t r e a t e d .  i n  H o s p i t a l .
10 -
10
15
20
25
2
22
18
1
21
3 5 .9
48 .3
96
15
20
23
25
5
9
1
1
6 3 .4
54 .6
5 9 .0
98 .0
T o ta l  Cases 16
(B) 'P en tam id ine  I s e t h i o n a t e  fo l lo w e d  By Urea S t ib a m in e .  
U ncom plica ted  C a s e s .
No. o f  I n j e c t i o n s No. o f I n j  e c t i o n s No. o f Average
o f  P e n ta m id in e o f  Urea S tib am in e C a s e s . Days i n
I s e t h i o n a t e . H o s p i t a l
5 15 5 4 2 .4
10 10 9 5 3 .9
10 15 29 5 7 .3
10 20 39 6 9 .0
10 24 1 11 0 .0
20 10 14 70.6
20 15 1 6 8 ,0
20 20 1 8 7 .0
T o ta l  Casesi 99
C ases w ith  C o m p lic a t io n s .
No. o f I n j e c t i o n s No. o f I n j e c t i o n s No. o f Average
o f  P e n ta m id in e o f  Urea S tibam ine Cases Days i n
I s e t h i o n a t e H o s p i t a l
5 15 3 40 .6
5 20 2 5 2 .0
10 10 5 4 3 .4
10 15 15 7 0 .0
10 20 13 68 .6
10 24 1 1 1 2 .0
15 20 1 7 6 .0
20 10 9 71.6
20 15 3 9 0 .0
T o ta l  Casesi 52
P e n ta m id in e  I s e t h i o n a t e  Alone
N o .o f  I n j e c t i o n s o f Number o f Average Days
P e n ta m id in e  I s e t h i o n a t e c a s e s . i n  H o s p i t a l .
20 1 37
T h is  was a v e ry  young c h i ld  whose v e in s  w ere  to o  
sm a ll  to  p e rm i t  o f  in t r a v e n o u s  i n j e c t i o n s  o f  u re a  
s t i b a m i n e .
A summary of t h e s e  t a b l e s  i s  g iv e n  below 
T rea tm en t
U rea s t ib a m in e
Urea s t ib a m in e
P e n tam id in e  i s e ­
t h i o n a t e  & Urea 
S tibam ine
P e n ta m id in e  I s e ­
t h i o n a t e  & Urea 
S tibam ine
P e n ta m id in e  
I s e t h i o n a t e
Type of 
Cases
Uncomp l i  c a t  ed
C om plica ted
Number Average Days 
T re a te d  i n  H o s p i t a l .
43
16
Unc omp l i  c a t  ed 99
C om plica ted
U ncom plica ted
52
4 1 .8
6 0 .3
6 3 .7
6 6 .9
3 7 .0
D ea th s  b e f o r e  c o m p le t io n  o f
t r e a tm e n t
Absconded b e f o r e  c o m p le t io n  of
t r e a tm e n t
TOTAL
18
238
(D) P e n ta m id in e  I s e t h i o n a t e  and P e n to s ta m . 
U ncom plica ted  C a s e s .
No .o f  I n j e c t i o n s  N o .o f  I n j e c t i o n s  of N o .o f Average
o f P en to s tam P e n ta m id in e  I s e t h i o n a t e Cases days i n
t r e a t e d H o s p i t a l
10 10 116 32.5
15 10 1 46
20 10 28 58
20 20 3 6 2 .3
T o ta l  Cases 148
Cases w i t h compli c a t io n s  •
No . o f  I n j e c t i o n s  N o .o f  I n j e c t i o n s  o f No . o f Average
o f P e n to s tam P e n tam id in e  I s e t h i o n a t e Cases days i n
t r e a t e d H o s p i t a l
10 10 56 41 .3
20 10 13 63
20 20 4 99 .7
T o ta l  Cases 73
A summary of t h e s e  t a b l e s  i s  g iv en  b e lo w :-
T rea tm en t Type o f  
Cases
A verage Days 
Number i n  H o s p i t a l .
P e ntamid ine  I  s e- 
t h i o n a t e  and 
P e n to s ta m U ncom plica ted  148 38
C om plicated 4 8 .4
221
D eath s  b e f o r e  c o m p le t io n  of
t r e a tm e n t 28
Absconded b e f o r e  c o m p le t io n  o f
t r e a tm e n t 3
TOTAL 252
Com parison o f  Courses o f  T re a tm e n t .
I t  h a s  a l r e a d y  been  s t r e s s e d  t h a t ,  due to th e  
i n f l u x  o f  p a t i e n t s ,  i t  was e s s e n t i a l  to  u se  a s  s h o r t  
a  c o u rs e  of t r e a tm e n t  a s  p o s s i b l e .  The p r i n c i p l e  
courses of p e n ta m id in e  i s e t h i o n a t e  and u r e a  stabdtmine 
used  w ere  th o s e  c o n s i s t i n g  of t e n  i n j e c t i o n s  o f 
p e n ta m id in e  i s e t h i o n a t e ,  fo l lo w ed  by e i t h e r  f i f t e e n  
o r  tw e n ty  i n j e c t i o n s  o f  u re a  s t ib a m in e ,  th e  fo rm er  
r e s u l t i n g  i n  an a v e ra g e  s t a y  i n  h o s p i t a l  o f  5 7 .3  days 
and th e  l a t t e r  i n  5 9 days i n  u n co m p lica ted  c a s e s .  
These c o u rs e s  were su p e rse d ed  by the  u se  o f  u re a  
s t ib a m in e  a lo n e ,  e a r l y  i n  1953. The p r i n c i p l e  
c o u rs e s  u sed  were th o s e  o f  f i f t e e n  i n j e c t i o n s  and 
tw e n ty  i n j e c t i o n s ,  r e s u l t i n g  i n  s t a y s  i n  h o s p i t a l  
o f  3 5 .9  and 48 .3  days  r e s p e c t i v e l y .  I n  May 1953, 
u re a  s ta b im in e  was r e p la c e d  by a c o u rse  c o n s i s t i n g
o f  t e n  i n j e c t i o n s  o f p e n ta m id in e  fo l lo w e d  by t e n  o f  
p e n to s ta m . T h is  r e s u l t e d  i n  f u r t h e r  r e d u c t io n  o f  th e  
s t a y  i n  h o s p i t a l  o f  u n c o m p lica te d  c a se s  to  3 2 . 5  d a y s .
The u se  of p e n ta m id in e  and p e n to s ta m  i n  p l a c e  o f  
t h e  u r e a  s t ib a m in e  c o u rse  had s e v e r a l  o t h e r  a d v a n ta g e s .  
S ince  P en to s tam  i s  a v a i l a b l e  a s  a made up s o l u t i o n  t h e  
s t a f f  did  n o t  have to  go to  th e  t r o u b le  o f  b re a k in g  
ampoules and d i s s o l v i n g  th §  powder i n  d i s t i l l e d  w a t e r .  
S e co n d ly , s in c e  p e n to s ta m  can be in je c te d ,  e i t h e r  
i n t r a v e n o u s l y  o r  i n t r a m u s c u l a r l y ,  i t  co u ld  be  used  
f o r  th e  t r e a tm e n t  o f  v e r y  sm a ll  c h i l d r e n ,  whose 
v e in s  were to o  sm a l l  f o r  in t r a v e n o u s  i n j e c t i o n s .
T h i r d l y ,  th e  p a t i e n t s  p r e f e r r e d  to  have d a i l y  i n j e c t i o n s ,  
a s  th e y  f e l t  t h a t  more was b e in g  done f o r  them , most 
o f  them b e in g  q u i t e  u n a b le  t o  a p p r e c i a t e  th e  need f o r  
th e  sp a c in g  o f  u re a  s t ib a m in e  i n j e c t i o n s  and con­
s i d e r i n g  t h a t  we were m ere ly  w a s te in g  t im e .  F o u r th ly ,  
w h ile  th e  a v e rag e  g a in  i n  w e ig h t  was th e  same f o r  
p a t i e n t s  t r e a t e d  w i th  p en tam id in e  and p e n to s ta m  a s  
f o r  th o s e  t r e a t e d  w i th  u re a  s t ib a m in e ,  the  f a c t  t h a t  
p a t i e n t s  could  be d is c h a rg e d  so o n e r  h e lp e d  to  o b v ia te  
o v e rc ro w d in g , th e r e b y  a l lo w in g  f o r  b e t t e r  a t t e n t i o n  
to i n d i v i d u a l  p a t i e n t s  and re d u c in g  th e  s t r a i n  on th e  
s t a f f .  L a s t l y ,  the  new co u rse  caused the  f e v e r  to  
c e a s e ,  on an  a v e ra g e ,  a  week e a r l i e r  th an  th e  p re v io u s  
u re a  s t ib a m in e  co u rse  had done . For a l l  th e s e  re a s o n s
t h e  p a t i e n t s  , th e  s t a f f  and th e  w r i t e r  w ere d e l i g h t e d  
w ith  th e  new c o u rse  o f  t r e a t m e n t ,  w hich  was used  
r o u t i n e l y  from  May 1953 t i l l  mid 1954, by which tim e  
c a se s  were p r e s e n t i n g  th e m se lv e s  i n  v e ry  sm a ll  
numbers and when i t  was ob v io us  t h a t  th e  end o f  th e  
ep idem ic  was i n  s i g h t .  At t h a t  t im e ,  i n  th e  hope o f  
p r e v e n t in g  r e l a p s e s ,  a  f u r t h e r  co u rse  o f  p en to s tam  
was added and p a t i e n t s  were k e p t  u n d e r  t r e a tm e n t  and 
o b s e r v a t i o n  f o r  v e iy  much lo n g e r  p e r i o d s .
TREATMENT WITH OTHER DRUGS.
A d ru g ,  2 - a m in o - s t i l b a m id in e ,  was re c e iv e d  from  
i t s  m a n u fa c tu re r s  f o r  c l i n i c a l  t r i a l  on k a la  a z a r .  
T h is ,  t o  th e  b e s t  o f  my know ledge, had n o t  p r e v i o u s ly  
been  t r i e d  on t h e  d i s e a s e  and i n  consequence  we had 
to  p ro ceed  e x p e r im e n ta l ly  i n  o r d e r  to  d i s c o v e r  an 
a d e q u a te  dosage and an a d eq u a te  sp a c in g  o f  i n j e c t i o n s .  
The m a n u fa c tu r e r s  su g g e s te d  s s c a l e  o f  dosage  be tw een  
one and two m il l ig ra m e s  p e r  k i l o  o f  body w e ig h t ,  
d a i l y  o r  on a l t e r n a t e  d a y s .  C onseq uen tly  i t  was 
d e c id e d  to  t r y  the  d rug  w i t h  a dosage o f  1 .5  m i l l i ­
grammes p e r  k i l o .  The f o l lo w in g  a r e  c a se  h i s t o r i e s  
o f  p a t i e n t s  t r e a t e d  w i t h  2 -a m in o ~ s t i lb a m id in e .
(1) K itu n g u  T h a n g i l a , an a d u l t  m ale , was a d m it te d  
com pla in ing  o f  f e v e r  and p a in  i n  h i s  s p le e n  o f  one 
m onth’ s d u r a t i  o n .
On e x a m in a t io n ,  he was a f e b r i l e  and h i s  p u l s e  
r a t e  w i t h i n  norm al l i m i t s .  There  was l i t t l e  w a s te in g .  
His h a i r  was norm al and t h e r e  w ere  no s k in  ch an g es . 
There was s l i g h t  oedema o f  th e  a n k le s .  lymph g la n d s  
were g e n e r a l l y  e n la r g e d .  H is w e ig h t  was 146 l b s .
His s p le e n  was e n la rg e d  s i x  f i n g e r b r e a d t h s  and h i s  
l i v e r  p a lp a b le  two f i n g e r b r e a d t h s  below th e  c o s t a l  
m arg in . T here  were no o t h e r  c l i n i c a l  f i n d in g s  o f  n o t e .  
On l a b o r a t o r y  e x a m in a t io n ,  th e  red  b lo od  coun t was 
2 ,4 0 0 ,000/cmm and h i s  haem oglob in  56^  S a k l i .  His 
t o t a l  l e u c o c y te  count was 3 ,1 0 0  w i t h  45^ n e u t r o p h i l
polym orphs and 3 ^  e o s i n o p h i l s .  T h ere  was no monocy­
t o s i s .  The a ld e h y d e  t e s t  was p o s i t i v e  w i t h i n  two 
m in u te s  and s p le e n  p u n c tu re  was p o s i t i v e .
I t  Y/as d e c id e d  to  t r e a t  him  w i th  d a i l y  i n t r a ­
venous i n j e c t i o n s  o f  2 - a m i n o - s t i l l  ami d i n e  on the  
b a s i s  of 1.5 m ill ig ram m es p e r  k ilogram m e o f body 
w e ig h t .  On t h i s  b a s i s ,  he  r e c e iv e d  100 m i l l ig r a m e s  
o f  2-am ino - s t i l b a m i d i n e  d a i l y ,  d i s s o lv e d  i n  s t e r i l e  
d i s t i l l e d  w a te r .  He had tw e lv e  d a i l y  i n j e c t i o n s ,  
r e c e i v i n g  a t o t a l  o f  1 .2  grammes of 2 - a m i n o - s t i l b a ­
m id in e .  During th e  c o u rse  o f  t r e a tm e n t  he deve loped  
d i a r r h o e a ,  w hich  resp o n d ed  to  t r e a tm e n t  w i th  s u lp h a -  
g u a n i d i n e . He was a f e b r i l e  th r o u g h o u t .
T h i r t e e n  days a f t e r  c o m p le t in g  h i s  1 2 -day  co u rse  
of 2 - a m in o - s t i lb a m id in e  h i s  s p le e n  was o n ly  j u s t  
p a l p a b l e ,  a s  was h i s  l i v e r .  His re d  b lo o d  count had 
r i s e n  to  3 , 5 0 0 , 000/cmm and h i s  haem oglob in  to  70$. 
T o ta l  l e u c o c y te s  we r e  now 4,100/cmm vdlth 50$ 
n e u t r o p h i l s  and 10$ C o s e in p p h i l s .  The s p le e n  was 
to o  sm a ll  f o r  p u n c tu r e .
He was h e ld  onto f o r  f u r t h e r  o b s e r v a t io n  and 
t h i r t y  sev en  days  a f t e r  co m p le tin g  h i s  c o u rse  o f  2- 
a m in o - s t i lb a m id in e  h i s  w e ig h t  was 158 lb s  (a  g a in  
o f  12 l b s ) . H is s p le e n  was e n la rg e d  on ly  one f i n g e r -  
b re a d th  below the c o s t a l  m arg in  and h i s  l i v e r  was o n ly  
j u s t  p a l p a b l e .  His red  b lood  c o u n t  was 4 , 1 0 0 , 000/cmm
and h i s  haem og lob in  80$. T o ta l  l e u c o c y te s  w ere 
5 ,7 0 0 / cram w ith  60$ n e u t r o p h i l s  and 5$  e o s i n o p h i l s .  
A lthough  h i s  Haemoglobin and red  b lo o d  c o u n t  were 
n o t  q u i t e  back  to  n o rm a l,  th e y  had im proved 
c o n s i d e r a b l y . His sp lenom eg aly  had a lm o s t  d is a p p e a re d  
and t h e r e  had been  a c o n s id e r a b le  i n c r e a s e  i n  w e ig h t .  
He was c o n s id e re d  to be cured  and was d i s c h a r g e d .  
D u ra t io n  of s t a y  i n  h o s p i t a l  was f i f t y  seven  d a y s .  
S u b se q u e n t ly  he d id  n o t  r e l a p s e .
(2) Mulyunge H is u n e , an a d u l t  m ale , was a d m i t te d  
com p la in ing  on ly  of w eakness and p a in  i n  h i s  s p l e e n  
o f  t h i r t e e n  m onth’ s d u r a t i o n .
On e x a m in a t io n  h i s  t e m p e r a tu re  was 102° and h i s  
p u l s e  116/ m i n u t e .  His s k in  and h a i r  w ere  norm al and 
' t h e r e  was no oedema. Glands w ere  g e n e r a l l y  e n la rg e d .  
His w e ig h t  was 105 l b s .
His s p l e e n  was seven f i n g e r b r e a d t h s  e n la rg e d  
below t h e  c o s t a l  m arg in , b u t  h i s  l i v e r  was n o t  
e n la r g e d .  T here  w ere  no o t h e r  f i n d in g s  o f  n o t e .  On 
l a b o r a t o r y  e x a m in a t io n ,  h i s  red  b lood  c o u n t  was 
2 ,2 0 0 ,000/cm.m and h i s  haem oglobin  40$ S a h l i  . T o ta l  
l e u c o c y te s  w ere  1,5 00/cmm w i t h  39$ n e u t r o p h i l s  and 
1$ e o s i n o p h i l s .  The a ld eh y d e  t e s t  was p o s i t i v e  w i t h in  
one m inu te  and s p l e e n  p u n c tu re  was p o s i t i v e .
I t  was d e c id e d  to  t r e a t  him w i th  2 - a m i n o - s t i l b a -
m id in e  1 .5  mgms/Kilogramme o f  body w e ig h t ,  th e  
i n j e c t i o n s  b e in g  g iv e n  i n t r a v e n o u s l y  on a l t e r n a t e  
d a y s .  On t h i s  b a s i s  h e  r e c e iv e d  72 m i l l ig r a m e s  o f  
2 - a m in o - s t i lb a m id in e  p e r  i n j e c t i o n  and a t o t a l  of 
864  m il l ig ra m m e s  i n  th e  c o u r s e .  On t h i s  c o u rse  o f  
t r e a tm e n t  t h e r e  were no c o m p l ic a t io n s  and he was 
a f e b r i l e  w i t h i n  te n  days o f  commencing t r e a t m e n t .
As, i n  the  i n t e r v a l ,  o t h e r  c a se s  t r e a t e d  w i t h  
2 - a m in o - s t i lb a m id in e  had r e l a p s e d , he was h e ld  onto 
f o r  106 d a y s .  On d i s c h a r g e ,  he f e l t  w e l l  and h i s  
w e ig h t  was 126 lb s  (a  g a in  of 21 l b s ) .  W hile h i s  
s p le e n  was t h r e e  f i n g e r b r e a d t h s  e n la rg e d  below th e  
c o s t a l  m arg in ,  i t  was s o f t  and u n s u i t a b l e  f o r  s p le e n  
p u n c tu r e .  His red  b lood  count was 3 ,b 0 0 , 000/cmm and 
h i s  haem oglob in  70$. T o ta l  l e u c o c y te s  were 4 ,8 0 0  
w i th  35$ n e u t r o p h i l s  and 7$ e o s i n o p h i l s .  As he was 
keen  to  g e t  out o f  h o s p i t a l ,  he was d is c h a rg e d  a s  a 
p o s s i b l e  c u r e .
(3) Ndambuki M zalu , a  male aged about 25 y e a r s ,  was 
a d m i t te d  com pla in ing  o f  w eakness and p a in  i n  th e  
s p l e e n .  He had b e en  t r e a t e d  w i th  t e n  i n j e c t i o n s  o f  
p e n to s ta m  and te n  of p en tam id in e  t e n  months p r e v io u s ly  
and had begun to f e e l  u n w e ll  t h r e e  months a f t e r  
d i s c h a r g e  from  h o s p i t a l .
On e x a m in a t io n ,  he  was a f e b r i l e  and h i s  h a i r  and 
s k in  w ere  n o rm a l .  Glands were u n i fo rm ly  e n la rg e d  and 
t h e r e  was s l i g h t  oedema of h i s  a n k le s .  His w e igh t
was 120 l b s .  His abdomen was d i s t e n d e d ,  b u t  t h e r e  was 
no a s c i t e s .  The s p l e e n  was s i x  f i n g e r b r e a d t h s  and 
t h e  l i v e r  t h r e e  f i n g e r b r e a d t h s  below th e  c o s t a l  m arg in .
On l a b o r a t o r y  e x a m in a t io n ,  h i s  red  b lood  co un t 
was 1 ,6  0 0 , 000/cmm and h i s  haem oglob in  40$ S a h l i . T o ta l  
l e u c o c y t e s  were 1,400/cmm w i th  46^- n e u t r o p h i l s  and 
a b s e n t  e o s i n o p h i l s .  The a ld e h y d e  t e s t  was p o s i t i v e  
w i t h i n  two m in u te s  and s p le e n  p u n c tu re  p o s i t i v e .
On a b a s i s  of 1 .5  mgms o f  2 - a m in o - s t i lb a m id in e  
p e r  kilogramme o f  body w e ig h t ,  he r e c e iv e d  82 mgms 
o f  th e  d rug  i n t r a v e n o u s l y  on a l t e r n a t e  d ay s  f o r  tw e lv e  
i n j e c t i o n s ,  a  t o t a l  o f  984 m ill ig ram m es f o r  the  t o t a l  
c o u rs e .  He was a f e b r i l e  th ro u g h o u t  and t h e r e  w ere  
no c o m p l i c a t io n s .
F i f t y  two days a f t e r  com ple ting  h i s  co u rse  o f 
2 - a m in o - s t i l b a m id in e  and j u s t  p r i o r  to  d i s c h a rg e  
from  h o s p i t a l ,  h i s  w e ig h t  was 130 l b s  ( i . e .  a g a in  o f  
10 l b s ) .  H is s p l e e n  t i p  was o n ly  j u s t  p a lp a b le  and 
h i s  l i v e r  was no lo n g e r  p a l p a b l e .  His red  b loo d  
count was 3 ,000 ,0 00  and h i s  haem oglob in  60$ . These 
w h ile  s t i l l  low , r e p r e s e n t  a c o n s id e r a b le  r i s e  from 
th e  r e s u l t s  b e fo r e  t r e a t m e n t .  T o ta l  l e u c o c y te s  were 
2 ,400  w ith  38$ n e u t r o p h i l s  and 1$  e o s i n o p h i l s .
A lthough  b lo od  f i n d in g s  were n o t  y e t  n o rm a l ,  t h e r e  
had been  a c o n s id e r a b le  g a in  i n  w e ig h t  and r e d u c t io n  
i n  th e  s i z e  of the  l i v e r  and s p l e e n .  I t  was f e l t
t h a t  t h i s  man had p ro b a b ly  been  c u re d ,  so  he was 
d i s c h a r g e d ,  hav ing  been  i n  h o s p i t a l  f o r  81 d a y s .
(4) Musya M uasya, a n  a d u l t  m ale , was a d m it te d  
com p la in ing  of p a in  i n  h i s  s p le e n  and f e v e r  o f  t h r e e  
m onth’ s d u r a t i o n .  He had a r e c e n t  s e v e r e  cough.
On a d m is s io n ,  h e  was f e b r i l e ,  w i th  a te m p e r a tu re  
o f  1 0 1 ° .  S k in  and h a i r  were norm al and t h e r e  was 
no oedema. Lymph g la n d s  were v e ry  s m a l l .  His w e ig h t  
was 98 l b s .  His s p le e n  was e i g h t  f i n g e r s  and h i s  
l i v e r  two f i n g e r  e n la rg e d  b e n e a th  th e  c o s t a l  m arg in . 
Chest e x a m in a t io n  r e v e a le d  numerous r h o n c h i .
On l a b o r a t o i y  e x a m in a t io n ,  h i s  red  b loo d  coun t 
was 2 ,0 0 0 ,000/crnm and h i s  haem oglob in  40$ S a h l i .
T o ta l  l e u c o c y te s  w ere  1,700/cmm w ith  33$ n e u t r o p h i l s  
and a b s e n t  . e o s i n o p h i l s . The a ld e h y d e  t e s t  was p o s i t i v  
w i t h i n  two m in u te s .  His s e v e re  and f r e q u e n t  cough, 
due to  a c u te  b r o n c h i t i s ,  f o i l e d  an a t t e m p t  a t  s p le e n  
p u n c tu r e .  On t h e  o t h e r  hand , t h e r e  was no doubt t h a t  
on c l i n i c a l  g roun ds  he was s u f f e r i n g  from  k a la  a z a r .
He was t r e a t e d  w i th  2 - a m in o - s t i lb a m id in e  on a  
b a s i s  of 1 .5  mgms/Filogramme of body w e ig h t i n t r a ­
v e n o u s ly  on a l t e r n a t e  d a y s ,  r e c e iv in g  66 m illig ram m es 
p e r  i n j e c t i o n  i . e .  a t o t a l  of 792 m il l ig ram m es .
B r o n c h i t i s  co n tin u ed  to be t ro u b le s o m e ,  b u t  he 
became a f e b r i l e  a f t e r  tw en ty  one d a y s .  Twelve days 
a f t e r  h i s  c o u rs e  was co m p le ted , h i s  w e ig h t  was 100 l b s
His s p l e e n  was s i x  f i n g e r b r e a d t h s  e n la r g e d .  H is red  
b lood  count was 3 , 3 0 0 , OOO/cmm and h i s  haem oglob in  70$. 
T o ta l  l e u c o c y te s  w ere  6 ,400,/cmm w i th  38$ n e u t r o p h i l s  
and 2$ e o s i n o n h i l s .
Twenty e ig h t  days a f t e r  h i s  c o u r s e ,  h i s  w e ig h t  
was 101 lb s  ( i . e .  a  g a in  o f  t h r e e  pounds o n l y ) .  H is 
s p l e e n  t i p  and h i s  l i v e r  were o n ly  j u s t  p a l p a b l e .  H is 
red  b lood  coun t was 3 ,b00,000/cm m  and h i s  haem oglob in  
76$. T o ta l  l e u c o c y te s  were 5 ,2 0 0  w ith  48$ n e u t r o p h i l s  
and l b $  e o s i n o p h i l s .  ( i t  i s  n o ted  t h a t  two o f  th e s e  
c a se s  had h ig h  e o s i n o p h i l  c o u n ts  a f t e r  t r e a t m e n t ) .
I n  view of t h e  a lm o s t  com ple te  d i s a p p e a ra n c e  o f  
l i v e r  and s p l e e n  and i n  view of the improvement i n  
h i s  b lood  p i c t u r e ,  t h i s  p a t i e n t  was d is c h a rg e d  a s  
c u re d ,  h av ing  been  62 days i n  h o s p i t a l .
(5) Mulu M u tu n g i, a male aged abou t 25 y e a r s ,  was 
a d m i t t e d ,  com pla in ing  o f  w eakness and p a in  i n  hi-a 
s p l e e n ,  o f  f o u r t e e n  months d u r a t i o n .
On e x a m in a t io n ,  he was a f e b r i l e .  Skin  and h a i r  
were norm al and t h e r e  was no oedema. The u s u a l  
g l a n d u l a r  e n la rg em en t was p r e s e n t  and h i s  w e ig h t  was 
123 l b s .  His s p l e e n  was e n la rg e d  s i x  f i n g e r b r e a d t h s  
and h i s  l i v e r  p a lp a b le  one f i n g e r b r e a d t h  below the 
c o s t a l  m arg in .  There  were no o t h e r  f i n d in g s  o f  
i n t e r e s t .
On l a b o r a t o r y  e x a m in a t io n ,  h i s  red  b lo o d  count
was 2 ,9 0 0 ,  OOO/cmm and h i s  haem og lo b in  55$ S a h l i .
T o ta l  l e u c o c y te s  w ere 6 ,2 0 0  w i th  37$ n e u t r o p h i l s  
and 3$ e o s i n o p h i l s .  The a ld e h y d e  t e s t  was p o s i t i v e  
i n  two m in u te s  and s p le e n  p u n c tu r e  was p o s i t i v e .
On th e  b a s i s  o f  1 .5  mgms o f 2 - a m in o - s t i lb a m id in e  
p e r  kilogram m e of body w e ig h t ,  he r e c e iv e d  84 
m ill ig ram m es of t h e  d rug  i n t r a v e n o u s l y  d a i l y  f o r  
tw e lv e  d a y s ,  i . e .  a t o t a l  o f  1008 m il l ig ra m m e s . 
R e p o r ts  o f  l a b o r a t o r y  e x am in a t io n s  have u n f o r t u n a t e l y  
been  l o s t  b u t  f o u r t e e n  d ay s  a f t e r  co m p le tin g  h i s  
c o u rs e ,  h i s  s p le e n  was be tw een  t h r e e  and f o u r  
f i n g e r b r e a d t h s  below th e  c o s t a l  m arg in . He was 
found to  be s u f f e r i n g  from  amoebifc d y s e n t r y  and t h i s  
was t r e a t e d .  As h i s  s p le e n  ap p ea re d  to be e n l a r g in g ,  
th e  2 - a m in o - s t i lb a m id in e  c o u rse  was r e p e a t e d ,  on th e  
p re v io u s  dosage and on d i s c h a r g e  from  h o s p i t a l ,  a f t e r  
89 days h o s u i t a l i s a t i o n ,  h i s  w e ig h t  was 135 l b s .  and 
h i s  s p le e n  o n ly  two f i n g e r b r e a d t h s  e n la r g e d .  I t  i s  
c o n s id e re d  t h a t  i n  view of th e  g a in  o f  12 l b s .  i n  
w e ig h t  and th e  r e d u c t io n  i n  t h e  s i z e  of th e  s p l e e n ,  
t h i s  can p r o b a b ly  be c la im ed  a s  a c u re .
(6) N ginyang i Mbugi , a male aged about tw en ty  f i v e  
y e a r s ,  was a d m it te d  c o m p la in in g  o f  p a in  i n  h i s  s p le e n  
o f  one m o n th 's  d u r a t i o n .  Twelve months p r e v i o u s ly ,  
he had been  t r a t e d  w i th  t e n  i n j e c t i o n s  o f p e n ta m id in e  
and te n  of p e n to s ta m  and had f e l t  p e r f e c t l y  w e l l
u n t i l  one month p re v io u s  to  r e a d m is s io n .
On e x a m in a t io n ,  he was a f e b r i l e .  Skin and h a i r  
were norm al and t h e r e  was no oedema. Glands were 
u n i f o rm ly  e n la rg e d  and h i s  w e ig h t  was 119 l b s .  H is  
s p le e n  was 3 ix  f i n g e r b r e a d t h s  e n la rg e d  and h i s  l i v e r  
p a lp a b le  one f i n g e r b r e a d t h  below the  c o s t a l  m arg in .
On l a b o r a t o r y  e x a m in a t io n ,  h i s  red  b loo d  count 
was 4 ,200,000/cm m  and h i s  haem oglob in  70$ S a h l i .
T o ta l  l e u c o c y t e s  were 4,200/cmm w ith  26$ n e u t r o p h i l s  
and a b s e n t  e o s i n o p h i l s .  Aldehyde t e s t  w as , s t r i c t l y  
s p e a k in g ,  n e g a t i v e ,  the  se ru m -fo rm a l in  m ix tu re  on ly  
s o l i d i f y i n g  a f t e r  25 m in u te s .  S p leen  p u n c tu re  was 
p o s i t i v e .
On th e  b a s i s  o f  1 .5  mgms o f  2 - a m in o - s t i lb a m id in e  
p e r  kilogram m e of body w e ig h t ,  he r e c e iv e d  80 m i l l i ­
grammes o f  t h e  d rug  i n t r a v e n o u s ly  on a l t e r n a t e  days 
f o r  tw e lv e  i n j e c t i o n s  i . e .  a t o t a l  of 960 m ill ig ram m es 
f o r  th e  c o u rs e .  The c o u rse  commenced on 29.5 .5 4 .  He 
was a f e b r i l e  th ro u g h o u t  t r e a tm e n t  and tw en ty  days 
a f t e r  th e  c o u r s e ,  h i s  w e ig h t  was 118 lb s  ( i . e .  a 
l o s s  o f  1 lb )  . H is s p le e n  was s t i l l  s i x  f i n g e r ­
b r e a d th s  e n la rg e d  and h i s  b lo o d  p i c t u r e  had d e t e r ­
i o r a t e d .  His red  blood coun t was 3 ,4 0 0 ,0 0 0  ( i . e .  a 
drop o f  800 ,000) and h i s  haem oglob in  70$ (Unchanged) . 
T o ta l  l e u c o c y t e s  were 4 ,4 0 0  w i th  15$ n e u t r o p h i l s  and 
a b s e n t  e o s i n o p h i l s ,  i . e .  a  d rop  i n  th e  n e u t r o p h i l s .
S p leen  p u n c tu re  wag a g a in  p o s i t i v e .
S e v en teen  days a f t e r  t h e s e  u n s a t i s f a c t o i y  f i n d i n g s ,  
t h e r e  had been  no im provem ent i n  h i s  c o n d i t i o n ,  so 
t h e  2 - a m in o - s t i l b a m id in e  c o u rs e  was r e p e a te d  (on 9 .7 .5 4 )  
On c o m p le t io n  o f  t h i s  second c o u rs e  h i s  s p le e n  was 
s t i l l  s i x  f i n g e r b r e a d t h s  below th e  c o s t a l  i r a rg in .  H is 
re d  b lood  count had f a l l e n  s t i l l  f u r t h e r ,  to  2 ,9 0 0 ,0 0 0 /  
cmm, t h a t  i s  a f a l l  of 1 ,3 0 0 ,0 0 0 / cmm s i n c e  a d m iss io n  
and h i s  haem oglob in  was 60$ ( i . e .  a f a l l  of 1 0 $ ) .
T o ta l  l e u c o c y te s  w ere  now 3 , 8 0 0 / cmm w i th  34$ n e u t r o ­
p h i l s  and 2$ e o s i n o p h i l s .  S p leen  p u n c tu re  w a s ,* f o r  
th e  t h i r d  t im e ,  p o s i t i v e .
Ten d ays  l a t e r ,  on 1 2 .8 .5 4 ,  he was f e e l i n g  f a r  
from  w e l l  and i t  seemed u n f a i r  and i n a d v i s a b l e  to  w a i t  
f o r  d e la y e d  improvement a s  a  r e s u l t  of th e  2-am ino- 
s t i l b a m i d i n e  c o u r s e s .  I n  view o f  t h e  t h i r d  s p le e n  
p u n c tu re  hav ing  b een  s t i l l  p o s i t i v e ,  i t  was c o n s id e re d  
t h a t  2 - a m in o - s t i lb a m id in e  had f a i l e d ,  so he commenced 
a p e n to s ta m  c o u rs e ,  6 cs i n t r a v e n o u s ly  f o r  t e n  d a y s .
Ten days a f t e r  co m p le t io n  of t h i s  c o u rse  h i s  w e ig h t 
had i n c r e a s e d  c o n s id e r a b ly  to  125 lb s  ( i . e .  a g a in  
o f  s i x  pounds s in c e  a d m iss io n )  and h i s  s p le e n  was 
f i v e  f i n g e r b r e a d t h s  e n la r g e d .  His red  b lood  count 
was 4 ,6 0 0 ,000/cmm and h i s  haem oglob in  now 85$ . T o ta l  
l e u c o c y te  coun t was s t i l l  low -  3,500/cmm w ith  46$ 
n e u t r o p h i l s  and 1$  e o s i n o p h i l s .  The p a t i e n t  r e fu s e d
t o  b e  s p le e n  p u n c tu re d  a g a in .  T rea tm en t  was f o r  102 
d a y s .
T h is  i s  an i n t e r e s t i n g  c ase  which 2 -am ino- 
s t i l b a r a i d i n e  f a i l e d  to  cu re  and w hich  was cured  by 
p e n to s ta m . The p a t i e n t  d id  n o t  s u b s e q u e n t ly  r e p o r t  
b a c k ,  so i t  i s  unknown w h e th e r  t h e r e  was any f u r t h e r  
r e d u c t io n  i n  the sp le n o m e g a ly .
(7) l e l o  33-oit an  a d u l t  m ale ,  was a d m i t te d  co m p la in in g  
o f  w eakness and p a in  i n  th e  s p l e e n  o f  t h i r t e e n  m onth’ s 
d u r a t i  on.
His te m p e ra tu re  was 101° on a d m is s io n .  Sk in  and 
h a i r  were no rm al and t h e r e  was no oedema. Lymph 
g la n d s  were e n la rg e d  and h i s  w e ig h t  was 108 l b s .  H is 
s p le e n  was enorm ous, b e in g  n in e  f i n g e r b r e a d t h s  below 
th e  c o s t a l  m arg in  and h i s  l i v e r  t h r e e  f i n g e r b r e a d t h s .
B efo re  t r e a t m e n t ,  h i s  red  b lood  count was 
2 ,400,000/cm m  and h i s  haem oglobin  50$ S a h l i  . T o ta l  
l e u c o c y t e s  were 2,5 00 w i th  38$ n e u t r o p h i l s  and a b s e n t  
e o s i n o p h i l s .  The a ldehy de  t e s t  was p o s i t i v e  i n  two 
m in u te s  and s p le e n  p u n c tu re  was p o s i t i v e .
On th e  u s u a l  b a s i s  o f 1 .5  m ill ig ram m es of '2- 
a m in o - s t i lb a m id in e  p e r  k i l o  of body w e ig h t ,  he r e c e iv e d  
74 m ill ig ram m es of the  drug i n t r a v e n o u r s l y  on a l t e r n a t e  
days f o r  12 i n j e c t i o n s ,  i . e . ' a  t o t a l  d osage  o f  888 
m il l ig ra m m e s . T h is  c o u rse  commenced on 2 3 .5 .5 4 .
He became a f e b r i l e  w i t h i n  t e n  d a y s .  Twenty f i v e
d ay s  a f t e r  c o m p le t io n  o f  th e  c o u rs e  h i s  c o n d i t i o n  
was unchanged . The s p le e n  was a s  b e f o r e .  The red  
b ld o d  count was 2 ,0 0 0 ,0 0 0  and h i s  haem oglob in  50 $ .
T o t a l  l e u c o c y te s  w ere  2 ,4 0 0 / cmm w i th  47$ n e u t r o p h i l s  
and e o s in o p h i l s  w ere  s t i l l  a b s e n t .  S p leen  p u n c tu re  
was p o s i t i v e ,  th e  Ijeishman-Denovan B o d ies  b e in g  
s c a n t i e r  th a n  b e f o r e .
On 9 .7 .5 4  th e  2 - a m in o - s t i lb a m id in e  c o u rse  was 
r e p e a t e d .  T h ree  days a f t e r  i t s  c o m p le t io n ,  h i s  s p le e n  
was unchanged . The re d  b loo d  count was s l i g h t l y  
im p ro v ed , 3 ,000 ,000/cm m  and haem oglob in  a l s o  showed 
some im provem ent, 60$  S a h l i .  The t o t a l  l e u c o c y te  
count was 3 , 9 0 0 / cmm w i th  67$ n e u t r o p h i l s  and e o s i n o p h i l s  
o f  2$ . These r e s u l t s  showed a g e n e r a l  im provem ent, 
bu t a s  th e  s p l e e n  s t i l l  c o n t in u e d  h uge , a t h i r d  s p le e n  
p u n c tu re  was p e rfo rm ed . I t  a g a in  showed s c a n ty  
p a r a s i t e s .  C o n se q u e n tly ,  two days l a t e r ,  on 2 4 .8 .5 4 ,  
th e  p a t i e n t  commenced a p e n to s tam  c o u r s e .  On 
c o m p le t io n  o f  t h i s  c o u r s e ,  th e  p a t i e n t ’ s w e ig h t  was 
114 l h s  (a  g a in  o f  6 l b s ) .  The l i v e r  was s t i l l  t h r e e  
f i n g e r b r e a d t h s  e n la rg e d  and t h e  s p le e n  s t i l l  huge , 
b e in g  e i g h t  f i n g e r b r e a d t h s  below  the c o s t a l  m arg in . 
U n f o r t u n a t e ly ,  th e  p a t i e n t  proved r e f r a c t o r y  and 
r e f u s e d  to be s p le e n  p u n c tu re d  f o r  a  f o u r t h  t im e  o f  
to  have any l a b o r a t o r y  t e s t s  p e rfo rm e d .  He was 
d i s c h a r g e d ,  h a v in g  been  u n d e r  t r e a tm e n t  f o r  105 d a y s .
T h is  c a se  i l l u s t r a t e s  the  i n a b i l i t y  o f  two c o u rs e s  
o f  2 - a m in o - s t i l b a m id in e  to  e r a d i c a t e  t h e  p a r a s i t e s .
(8) Mui N d u ta , a  male aged a b o u t  tw e n ty  two y e a r s ,  
was a d m i t te d  a f t e r  h av ing  been  i l l  f o r  t h r e e  m onths.
He com plained  on ly  o f  p a in  i n  h i s  s p l e e n .
On e x a m in a t io n ,  he was a f e b r i l e .  S k in  and h a i r  
were n o rm a l .  There  was no oedema. Lymph g la n d s  were 
e n la r g e d  and h i s  w e ig h t  was 119 l b s .  H is s p le e n  was 
s ix  f i n g e r b r e a d t h s  e n la rg e d  and h i s  l i v e r  p a lp a b le  
one f i n g e r b r e a d t h  below th e  c o s t a l  m arg in .
H is re d  b lo o d  count was 2 ,2 0 0 ,0 00/cmm and h i s  
haem oglob in  5 0$ . T o t a l  l e u c o c y te s  w ere 1,600/cmm 
w i t h  23$ n e u t r o p h i l s  and 2$ e o s i n o p h i l s .  The serum 
f o r m a l in  m ix tu re  showed s o l i d i f i c a t i o n  a f t e r  25 
m in u te s .  The s p l e e n  p u n c tu re  was p o s i t i v e .
He was t r e a t e d  w i th  80 m ill ig ram m es o f  2-am ino- 
s t i l b a m i d i n e  i n t r a v e n o u s ly  on a l t e r n a t e  days t o  a t o t a l  
o f  12 i n j e c t i o n s .  The t o t a l  amount o f  th e  d rug  g iv e n  
was 960 m il l ig ra m m e s . The u s u a l  b a s i s  o f  1 .5  m i l l i ­
grammes p e r  k ilogram m e of body w e ig h t was employed.
D ia r rh o e a  was a c o m p l ic a t io n ,  b u t  c le a r e d  up . 
T h i r t y  t h r e e  days a f t e r  c o m p le t io n  of t h e  c o u rs e ,  h i s  
s p l e e n  was im p a lp a b le .  H is  re d  b lood  count was 
3 ,9 0 0 ,0 0 0 / cmm and h i s  haem oglobin  75$. T o ta l  
l e u c o c y te s  w ere  4,800/cmm w ith  6 0 $ n e u t r o p h i l s  and 
3$ e o s i n o p h i l s .
F o r ty  s i x  days a f t e r  th e  c o u r s e ,  h i s  w e ig h t  was 127 
l b s .  i . e .  a  g a in  o f  8 l b s .  His s p l e e n  was im p a lp a b le  
Red b lood  count was 4-,000,000/cmm and haem oglob in  
80$ . T o ta l  l e u c o c y t e s  were 6 , 8 0 0 / cmm. w ith  52$ n e u t r o ­
p h i l s  and 5$  e o s i n o p h i l s .  He was c o n s id e re d  cured  ahd 
d i s c h a r g e d ,  h a v in g  been  i n  h o s p i t a l  78 d a y s .
One and a h a l f  m onths l a t e r  he was r e - a d m i t t e d .  
His w e ig h t  was 129 l b s  (2 lb s  more t h a t  on d i s c h a r g e ) . 
H is  s p l e e n  was f o u r  f i n g e r b r e a d t h s  e n la r g e d ,  h i s  l i v e r  
b e in g  im p a lp a b le .
Blood e x a m in a t io n  showed d e t e r i o r a t i o n ,  h i s  red  
b lo o d  c o u n t  b e in g  now 2 ,9 0 0 ,000/cmm and h i s  haemo­
g l o b i n  o n ly  5 0$. T o ta l  l e u c o c y te s  w ere 1,900/cmm w i th  
57$  n e u t r o p h i l s  and 1$ e o s i n o p h i l s .  The a ld eh y d e  
t e s t  was now p o s i t i v e  i n  two m in u te s .  S ince  he was a  
p roved  k a la  a z a r  c a se  i n  r e l a p s e ,  s p l e e n  p u n c tu r e  was 
n o t  r e p e a t e d .
T rea tm en t was a g a in  w i th  2 - a m in o - s t i l b a m id in e ,
88 m ill ig ram m es d a i l y  f o r  tw e lve  d a y s ,  commending on
1 1 .9 .5 4 .  His p r e v io u s  co u rse  had been  g iv e n  on 
a l t e r n a t e  d a y s .
F i f t e e n  days a f t e r  the c o u r s e ,  h i s  s p le e n  was 
im p a lp a b le .  The r e d  b lood  coun t was 3 ,200,000/cmm 
and t h e  h aem og lob in  70$. T o ta l  l e u c o c y te s  were 
5 ,2 0 0 .  He had g a in e d  seven pounds i n  w e ig h t .
S u b s e q u e n t ly ,  how ever, h i s  s p le e n  s t a r t e d  to
e n l a r g e ,  so  th e  c o u rs e  was r e p e a t e d ,  commencing on
2 .1 1 .5 4 .  Twenty days a f t e r  c o m p le t io n ,  h i s  w e ig h t  
was 140 l b s .  His s p l e e n  t i p  was o n ly  j u s t  p a l p a b l e .  
The r e d  b lood  count was 3 ,5 0 0 ,0 0 0  and haem oglob in  
75$.
S ince  he had tw ic e  re3.apsed a f t e r  2 - a m i n o - s t i l ­
b a m id in e ,  he was g iv e n  a c o u rse  o f p e n to s ta m .  
H o s p i t a l i s a t i o n  was f o r  125 d a y s .  He d id  n o t  a g a in  
r e l a p s e  d u r in g  th e  n e x t  fo u r  m onths, a t  t h e  end o f  
w hich  p e r i o d ,  th e  w r i t e r  l e f t  K i t u i  D i s t r i c t .
These e ig h t  c a se s  were chosen  a t  random from  a 
l a r g e r  number t r e a t e d .  F ive  of them were a p p a r e n t l y  
c u re d .  T h ree  o f  them r e l a p s e d  w i t h i n  a month o r  two 
o f  com p le ting  c o u rs e s  o f t r e a t m e n t .  T his d rug  was 
n o t  p o p u la r  w i th  th e  p a t i e n t s ,  a s  was p e n to s ta m . 
S e v e ra l  p a t i e n t s  com plained of a p e c u l i a r  m e t a l l i c  
t a s t e  i n  t h e i r  mouths w h i le  hav ing  the  i n j e c t i o n s .  
T r ig e m in a l  n e u ro p a th ie s  were n o t  s e e n ,  b u t  one p a t i e n t  
n o t  i n  t h i s  s e r i e s ,  d eve loped  g e n e r a l i s e d  p r u r i t u s  
to w a rd s  the  end o f  a second c o u rse  of 2 - a m i n o - s t i l b a ­
m id in e .  I n  v iew  of th e  r a t h e r  poor r e s u l t s  o b ta in e d  
i n  t r e a t i n g  c a se s  w i th  t h i s  d rug  i n  th e  K i tu i  D i s t r i c t  
H o s p i t a l ,  i t  was n o t  u sed  i n  t h e  T rea tm ent C e n t r e s .
I n  the  o p in io n  of th e  w r i t e r ,  i t  may be u s e f u l  i n  
c a s e s  w here t r e a tm e n t  w i th  c e n to s  tarn and p en tam id in e  
h a s  p roved  i n a d e q u a t e .
STIBATIN:
This d rug  was used on t h r e e  c a s e s ,  b u t  was 
found  to  be no b e t t e r  th a n  p e n to s ta m .
R e s u l t s  o f  T re a tm e n t ;
The c r i t e r i a  o f  c u re  have  a l r e a d y  b e en  d i s c u s s e  
and i t  h a s  b e en  p o in te d  ou t t h a t  w h i le  i t  would have 
been  d e s i r a b l e  to  have r e s t o r e d  a l l  c a se s  c o m p le te ly  
t o  n o r m a l i t y ,  th e  r a t e  a t  w hich  p a t i e n t s  p r e s e n te d  
th e m se lv e s  f o r  t r e a tm e n t  made t h i s  i m p o s s i b l e .
I n  th e  f i v e  hundred  c a s e s ^ a s  r e p r e s e n t a t i v e  o f  
th e  e n t i r e  e p id e m ic ,  th e  f o l lo w in g  r e s u l t s  w ere  
o b t a i n e d : -
(1) W e ig h ts : W hile  some c a se s  f a i l e d  to  g a in  i n
w e ig h t  and a few , i n  f a c t ,  l o s t  s e v e r a l  p ou nds , th e  
a v e ra g e  w e ig h t  g a in  was 3 .2  l b s .
(2) S p leno m eg aly ; I t  i s  em phasised  t h a t  m a la r i a  i s  
endemic and sp lenom egaly  due to  m a la r i a  i s  common. 
Splenom egaly  responded  t o  t r e a tm e n t  a s  f o l lo w s
P e rc e n ta g e  
o f  C ases .
D isa p p e a ra n c e  o f  t h e  s p le e n
S p le en  o f  one f i n g e r b r e a d t h  on d i s c h a r g e  
« w two " ” "
n ,f t h r e e  ” " "
!f ,T f o u r  ” ,f ”
2 4 .1  °fo 
1 9 .2 ^
n 16 .5<
f i v e
s i x
s e v e n , e ig h t  & n in e
tt
Prom t h i s  t a b l e ,  i t  can be s e e n  t h a t  i n  8 1 .8 $  
o f  c a s e s  w hich  s u r v iv e d ,  th e  s p le e n  on d i s c h a r g e  had 
e i t h e r  d i s a p p e a r e d  o r  was l e s s  t h a n  f o u r  f i n g e r ­
b r e a d th s  e n la r g e d .  T h is  i s  i n  c o n t r a s t  to  8 6 .8 $  o f  
s p l e e n s  b e in g  f o u r  f i n g e r - b r e a d t h s  o r  l a r g e r  on 
admis s io n .
(3) H aem oglobin : The haem og lob in  l e v e l s  on d i s c h a r g e
w ere a s  f o l lo w s  : -
Prom t h i s ,  8 0 .1 #  of c a s e s  w ere  d is c h a r g e d  w i th  
h aem og lo b in  of 6 0 $ and o v e r ,  t h i s  b e in g  on c o n t r a s t  
t o  6 4 . 6 $  o f  c a se s  h a v in g  haem oglob in  l e v e l s  o f  u n d e r  
6 0 $  on a d m is s io n .
(4) T o ta l  L eucocy te  C o u n ts . The a v e rag e  count on 
d i s c h a r g e  was 5 ,b00/cm m , i n  c o n t r a s t  w ith  an a v e rag e  
t o t a l  l e u c o c y te  count b e f o r e  t r e a tm e n t  o f  3 , 9 0 0 / cmm. 
The a v e ra g e  p e rc e n ta g e  o f  n e u t r o p h i l  polym orphs on 
d i s c h a r g e  was 51$ , i n  c o n t r a s t  to  3 2 .2 $  p r i o r  to  
t r e a t m e n t .
P e rc e n ta g e  
o f  C ases .
Under 49$ haem oglob in  on d i s c h a r g e  
50$ to  59$ ” " "
6 0 $  t o  6 9$ M " "
70$  to  79$ ” " "
80$ and o v e r  " ” "
4 .1 $
15.8$
4 3 .1 $
■29.7$
7 .3 $
RELAPSES:
I n  1954 , one hundred  and s e v e n te e n  c a s e s  were 
r e a d m i t t e d  f o r  t r e a tm e n t  f o r  a  second t im e .  I t  i s  a 
m a t t e r  of o p in io n  w h e th e r  t h e s e  w ere  r e l a p s e s  or 
r e i n f e c t i o n .  However, i t  was th e  w r i t e r ’ s e x p e r ie n c e  
t h a t  when c a se s  r e l a p s e d ,  th e y  d id  so v e iy  s h o r t l y  
a f t e r  d i s c h a r g e  and w ere  u s u a l l y  back  s e e k in g  t r e a t ­
ment w i t h i n  t h r e e  o r  f o u r  m onths . These c a s e s ,  
o b v io u s ly  t r u e  r e l a p s e s ,  were n o t u s u a l l y  so i l l  a s  
c a se s  p r e s e n t i n g  th e m se lv e s  f o r  th e  f i r s t  t im e .  The 
o t h e r  f e a t u r e  a b o u t  them was t h a t  a l l  t h e  p h y s i c a l  
s i g n s  were u s u a l l y  v e ry  g r o s s  i n d e e d .  S p le e n s ,  i n  
r e l a p s e ,  a p p ea re d  to e n la r g e  a t  a v e ry  r a p id  r a t e ,  
w i th  th e  r e s u l t  t h a t  c a se s  r e t u r n i n g  w i t h i n  f o u r  months 
would have enormous s p l e e n s ,  w i th  t h e i r  lo w e r  p o le s  
i n  th e  l i g h t  i l i a c  f o s s a e .  S p le en  p u n c tu re  u s u a l l y  
showed a l a r g e  number o f Leishm an Donovan B o d ie s .
L iv e r s  were l a r g e  and oedema was common. Such c a s e s  
were v e ry  o b v io u s ly  r e l a p s e s ,  b u t  many of the  one 
hundred  and s e v e n te e n  c a se s  a p p e a l in g  f o r  th e  second 
t im e  had been  t r e a t e d  a y e a r  o r  more i n  th e  p a s t .
I t  i s  l i k e l y  t h a t  t h e s e  were r e i n f e c t i o n s ,  f o r  p a t i e n t s ,  
on d i s c h a r g e  from  h o s p i t a l  r e tu r n e d  to  t h e i r  own 
v i l l a g e s ,  w h e r e 'n o th in g  had been  done to p r o t e c t  them 
from  s a n d f l i e s .
DEATHS;
D ea th s  i n  th e  s e r i e s  o f f i v e  hundred c a se s  were 
due to th e  fo l lo w in g  cau se s
(1) Cases t r e a t e d  w i th  Urea S t ib am in e  Alone
and w i t h  P e n ta m id in e  I s e t h i o n a t e  & Urea S t ib am in e
M ales Fem ales
Bronchopneum onia 2 2
L o bar pneumonia 2 -
G a s t r o e n t e r i t i s  4 -
Anaemia w ith  p reg n an cy  -  1
A s th e n ia  2
M eas les  w i th  bronchopneum onia  2 -
S e n s i t i v i t y  t o  Urea S tibam ine  2 -
Hypoglycaem ia due to  P e n ta m id in e  1 -
TOTALS 15 3 18
(2) C ases t r e a t e d  w i th  P e n to s ta m  &
P e n ta m id in e  I s e t h i o n a t e .
L o bar Pneumonia 2
G a s t r o e n t e r i t i s  6 4
A s th e n ia  3 1
M easles  w ith  bronchopneum onia 3 1
M easles  w i th  e n t e r i t i s  -  1
p e r t u s s i s  -  1
B a c i l l a r y  D ysen tay  4
Acute Y ellow  A trophy o f  L iv e r  1
L obar  pneumonia w ith  amoebic d y s e n te r y  1 -
TOTALS 20 8 28
With r e g a rd  to th e  e n t i r e  e n id e m ic ,  th e  d e a th -  
r a t e  was low . I n  195 2 ,  t h e r e  were sev en  d e a th s  o f  
p a t i e n t s  who commenced t r e a tm e n t  on o r  a f t e r  Sep tem ber. 
I n  1953» t h e r e  w ere n i n e t y  and i n  1954 , t h e r e  w ere
f o u r t e e n .  The 
below
d e a th - r a t e s  f o r t h e s e  y e a r s  a r e  g iv e n  
D e a t h - r a t e
Y ear T o ta l C ases T re a te d D eaths p e r  c e n t .
1952 149 7 4 .3
1953 1994 90 4.5
1954 682 14 2 .1
POST KALA AZAR.
DERMAL LEISHMANOID.
I n  a l l ,  s i x  c a se s  o f  t h i s  c o n d i t i o n  w ere  se en  
i n  th e  e p id e m ic ,  b u t  o n ly  t h r e e  a r e  r e p o r t e d  upon 
h e r e .  T h e i r  c ase  h i s t o r i e s  a r e  a s  f o l l o w s ; -
(1) KXTTjA MHNYWOTCC, a m ale aged a b o u t  f i f t e e n  y e a r s ,  
was t r e a t e d  w i t h  t e n  i n j e c t i o n s  o f  p e n ta m id in e  
i s e t h i o n a t e  fo l lo w e d  by f o u r t e e n  i n j e c t i o n s  of u r e a  
s t ib a m in e  i n  May and June 1953 . He com plained  t h a t  
th e  r a s h  s t a r t e d  f o u r  months l a t e r ,  i n  O c tob er  1953.
On 2 0 .2 .5 4 ,  He was r e a d m i t t e d  t o  h o s p i t a l  f o r  t r e a t ­
ment .
On e x a m in a t io n ,  t h e r e  was a m arked , p a p u la r  
p igm en ted  r a s h  on h i s  f a c e .  On th e  d o r s a  o f  b o th  
hands and on b o th  fo re a rm s  t h e r e  were many s m a l l  
dep igm en ted  a r e a s .
He f e l t  p e r f e c t l y  w e l l  and h i s  n u t r i t i o n  was 
good . L iv e r  and s p le e n  v/ere n o t  e n la r g e d .  L a b o ra to ry  
f i n d i n g s  w ere  a s  f o l l o w s : -
H aem oglobin 80^ S a h l i .  R .B .C ’ s 4 ,0 5 0 ,000/cmm.
W.B’ s 4,200/cm m .
D i f f e r e n t i a l  Count: N e u t ro p h i l  polym orphs 27^
E o s in o p h i l  polym orphs 3^
M onocytes 1^
Lympho c y t  e s 69^
Aldehyde T e s t :  No o p a c i ty  i n  one h o u r .
The t o t a l  l e u c o c y te  count was r a t h e r  low and i n
the  d i f f e r e n t i a l  c o u n t  th e  n e u t r o p h i l s  were v e ry  low.
b u t  h i s  g e n e r a l  c o n d i t i o n ,  which was e x c e l l e n t ,  and 
th e  a b sen c e  of sp lenom ega ly  su g g e s te d  t h a t  he was n o t  
s u f f e r i n g  from  a c t i v e ,  g e n e r a l i s e d  k a la  a z a r .
He was t r e a t e d  w i th  two c o u rs e  o f  p e n to s ta m  w i th ­
ou t any e f f e c t  on th e  r a s h .  He was s u b s e q u e n t ly  
t r a n s f e r r e d  to  N a i ro b i  f o r  f u r t h e r  t r e a t m e n t .
(2) MUSUNZA MUNYWOKI, an  a d u l t  male had p r e v io u s ly  
been  t r e a t e d  w ith  p e n to s ta m  and p e n ta m id in e  i s e t h i o n a t e  
and t h r e e  m onths l a t e r  began  to  s u f f e r  from  a r a s h .  
T hree  months l a t e r ,  on 2 1 .12 .54 -, he was a d m i t te d  to  
th e  D i s t r i c t  H o s p i t a l ,  E i t u i  f o r  t r e a t m e n t .
On a d m is s io n ,  he had a  m arked, p a p u l a r ,  p ig ­
mented r a s h  a l l  o v e r  h i s  f a c e .  The p a p u le s  w ere  
v e iy  h a r d ,  e ach  one b e in g  a b o u t  th e  s i z e  of a  l e n t i l .
On h i s  back  and on h i s  arms t h e r e  w ere  numerous sm a l l  
dep igm en ted  p a t c h e s ,  where t h e  -p a t ien t  s t a t e d  he had 
had a  r a i s e d  r a s h  s i m i l a r  to  t h a t  p r e s e n t  on h i s  f a c e  
on a d m is s io n .
H is g e n e ra l  c o n d i t i o n  was e x c e l l e n t .  He was n o t  
anaem ic  and th e  s p l e e n  t i c  was o n ly  j u s t  p a l p a b l e .
T h ere  was n o th in g  to  su g g e s t  t h a t  he was s u f f e r i n g  
from  k a la  a z a r .  He was t r e a t e d  from  22 .12  .54 to  
3 1 .1 2 .5 4  w ith  a  2 G. c o u rs e  o f  p e n ta m id in e  i s e t h i o n a t e .  
On d i s c h a r g e  from  h o s p i t a l  on 1 0 .1 .5 5 ,  the  r a s h  was 
v e ry  c o n s i d e r a b ly  r e d u c e d .
(3) MUSEMBI MBEVO, a male aged about 19 y e a r s ,  had
b e e n  t r e a t e d  i n  November 195 3 w i th  p e n to s ta m  and 
p e n ta m id in e  i s e t h i o n a t e .  When r e a d m i t t e d  on 6 . 9 . 5 4 ,  
he  f e l t  p e r f e c t l y  w e l l ,  b u t  had had a r a s h  f o r  two 
m o n th s .
On e x a m in a t io n ,  t h e r e  was a marked p a p u la r  r a s h  
on h i s  f a c e ,  on the  u p p e r  p a r t  of the  f r o n t  o f  h i s  
c h e s t  and the  upper p a r t  o f  h i s  b a c k .  The r a s h  was 
most marked on h i s  f a c e  and t h e r e  was v e ry  l i t t l e  on 
h i s  b a c k .  The l im b s  and abdomen were n o t  a f f e c t e d .  
While the  p a p u le s  were ha rd  to  the  t o u c h ,  th e y  w ere 
much s m a l l e r  th an  i n  th e  p re v io u s  two c a s e s ,  each 
b e in g  ab o u t th e  s i z e  o f  a p in - h e a d .
His g e n e r a l  c o n d i t i o n  was e x c e l l e n t .  The s p le e n  
t i p  was p a lp a b le  two f i n g e r b r e a d t h s  below th e  c o s t a l  
m arg in  and th e  l a b o r a t o r y  p i c t u r e  was a s  fo l lo w s  
Haem oglobin 100^ S a h l i  R .B .C. 4 ,7 9 0 ,000/cmm.
W.B.C 5 ,500/cmm.
D i f f e r e n t i a l :  • N e u t r o p h i l s  - 2 K  
E o s in o p h i l s  16 d
Monocytes Id
Ty mpho cy t  e s 624
Aldehyde T e s t :  No o p a c i ty  i n  one h o u r .
He was t r e a t e d  w i th  a  2 G. c o u rse  o f  p e n ta m id in e  
and t e n ‘i n j e c t i o n  of p e n to s ta m . On d i s c h a r g e ,  e ig h t  
days a f t e r  c o m p le t io n  o f  the  c o u rs e ,  the  r a s h  had 
d i s a p p e a r e d  c o m p le te ly  from  h i s  f a c e  and back  and 
o n ly  a  few p a p u le s  were rem a in in g  on th e  f r o n t  o f h i s  
che s t .

As c a n  b e  s e e n  f r o m  t h e  a c c o m p a n y i n g  p h o t o ­
g r a p h  o f  a  p a t i e n t ,  t h e  r a s h  c a n  b e  a  c o n s i d e r a b l e  
d i s f i g u r e m e n t ,  w h i c h  t h e  p a t i e n t  i s  v e r y  a n x i o u s  t o  
h a v e  c u r e d .  The  w r i t e r  f o u n d ,  f r o m  p e r u s a l  o f  t h e  
t e x t b o o k s ,  v e r y  l i t t l e  o n  how t o  c u r e  i t ,  m o s t  b o o k s
s u g g e s t i n g  t h a t  a  r e p e t i t i o n  o f  t r e a t m e n t  w i l l  c l e a r
u p  t h e  r a s h .  I n  t h e  w r i t e r ’ s  o p i n i o n ,  b a s e d  on  t h e  
t r e a t m e n t  o f  t h e s e  t h r e e  an d  o t h e r  c a s e s ,  a n t i m o n i a l s  
s u c h  a s  u r e a  s t i b a m i n e  an d  p e n t  os  tarn h a v e  v e i y  l i t t l e ,  
i f  a n y ,  e f f e c t  o n  t h e  r a s h .  P e n t a m i d i n e  I s e t h i o n a t e  
o n  t h e  o t h e r  h a n d ,  a p p e a r s  t o  h a v e  a  m a r k e d  e f f e c t ,  
t h e  r a s h  b e i n g  a l m o s t  c o m p l e t e l y  c l e a r e d  u p  a t  t h e  
end  o f  t h e  c o u r s e .  I n  one  c a s e ,  a  s e c o n d  c o u r s e  o f
t h e  d r u g  w a s  n e c e s s a r y  t o  e f f e c t  a  c u r e .
The w r i t e r  w i s h e s  t o  e x p r e s s  h i s  t h a n k s  t o  t h e  
H o n o u r a b l e  D i r e c t o r  o f  M e d i c a l  S e r v i c e s ,  K e n y a ,  f o r  
p e r m i s s i o n  t o  p r e s e n t  a n  a c c o u n t  o f  t h e  w o r k  i n  
c o n n e c t i o n  w i t h  t h e  k a l a  a z a r  e p i d e m i c  i n  t h e  f o r m  o f  
a  t h e s i s .
R e f e r  t o  t h i s  / n a p  > 3  1 500.000 N A I R O B I  E . A .F .  N o .  1539.
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